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Abstract

Monumentality, Fortification, and Movement: Preclassic Maya Developments as seen at
Muralla de León, Petén, Guatemala
by
Justin David Bracken
Advisor: Timothy W. Pugh
Analysis of settlement patterning in relation to natural and constructed defensive
elements expands understanding of the impact of warfare well beyond the relatively brief period
of active battle. Advance preparation in advance of conflict, including reshaping the landscape
for defensibility and conscription of labor toward that end, alters patterns of movement, social
interaction, and physical settlement, effects that can extend for generations beyond the cessation
of hostilities. This project investigates the role played by warfare in shaping the physical and
social landscape of the Maya of the central Petén during the Late Preclassic period (400 B.C. –
A.D. 150), as sociopolitical complexity spread across the region beyond major centers. The focus
of the research is Muralla de León, a small, fortified site on the shores of Lake Macanché in the
Petén Lakes Region, and settlement in its immediate surroundings.
The accumulated evidence from ethnographic accounts, glyphic inscriptions, mural
depictions, fortifications, weapons, and skeletal trauma from the Early Classic (A.D. 250–600)
through the Contact period (A.D. 1525–1697) shows warfare playing a significant role in the
broader patterns of Maya cultural development, though less is known of warfare in the
Preclassic. Otherwise, though, recent investigation has demonstrated widespread sociopolitical
complexity and the construction of monumental features across the lowlands in the Late
iv
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Preclassic. The nature of these early developments places them closer in scale to those of the
Late Classic period (A.D. 600–800), commonly regarded as the apogee of sociopolitical
complexity, population, monumental construction, and political authority in the Maya world.
Project investigations assessed the construction chronology of the monumental defensive
features at Muralla de León: an encircling stone wall, or enceinte, surrounding the site, and a
ditch-and-bank fortification bisecting the broadest approach by land. These data were compared
against local settlement patterns to understand the nature of Late Preclassic warfare, through its
influence upon the design of these monumental features and upon associated settlement patterns.
Four elements of intent and functionality of the Muralla de León site constructions were assessed
spatially: (1) omnidirectional affordances of movement, as well as their correlation to the
variable height of the enceinte; (2) viewsheds outward from the site interior and of the site from
exterior vantage points, including a fuzzy viewshed analysis; (3) the hydrology of the site
interior and the potential for hydraulic constructions within; and (4) volumetric and energetics
analysis of the constructed portion of the stone enceinte. Together, these investigations provided
insight into the goals of the planners and designers of these monumental Late Preclassic features.
This research offers new insight into Late Preclassic Maya warfare. The threat of attack
was sufficient to compel large-scale investment in fortification at Muralla de León, a small site
that bore strong connections to the Central Petén interaction sphere. Late Preclassic reshaping of
the local landscape toward defensibility impacted settlement in and around the site for the
ensuing centuries of occupation, up to 1900 years after the site was initially laid out. Subsequent
occupants maintained and augmented that defensive functionality in response to new threats they
encountered. In addition, this research provides new approaches to spatial analysis within GIS
that address questions of intent and functionality of monumental constructions and site layouts.
v
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Chapter 1: Introduction
Debates regarding the role of warfare within human society tend toward polarization.
Histories often tell of victory or defeat in battle as transformative events responsible for the
social, economic, and political regimes that followed. Seen through this lens, the past becomes a
story of human conflict, of raw force winning the day and imposing top-down control over
humanity’s trajectory. Anyone seeking to trace patterns of human behavior through our past in
these writings would be right to infer, in alignment with Thomas Hobbes, that warfare is inherent
to our nature and to the underpinnings of our society. On the other side are those who see
instances of warfare as particularities, deviations from the norm of peaceful interaction. For
adherents of this position, the recent spate of world wars and globalized conflict is an
unprecedented outgrowth of the spike in population and increased interconnectedness of modern
society, a viewpoint in accordance with Jean-Jacques Rousseau (Fuentes 2004).
The gap between these divergent perspectives is not abstract or inconsequential.
Arguments to justify the necessity of initiating conflict by militaries today often rely on appeals
to the structural necessity of warfare to the functioning of human society. Where, then, can we
turn to inject more nuance into our understanding? As Keeley (1996, 4) notes, “recorded history
represents less than half of 1 percent of the more than 2 million years that humans have existed.”
It is necessary, then, to turn to archaeology to better understand the impact warfare has had
across our broader existence. Specifically, a focus on its role in the process by which
sociopolitical complexity developed provides the possibility of insight into the instrumentality of
warfare to human society generally.
Looking to the past for these answers is not without its pitfalls. Analysis of small-scale,
or “primitive” societies tend to ascribe upon the actors less than fully human capacity for
1
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strategic decision-making or restraint (Keeley 1996, 9). Furthermore, others have accused
archaeologists of too readily focusing on the gory details of ritual violence, hand-to-hand battles,
and human sacrifice in a manner that casts indigenous people as bloodthirsty and uncivilized
(Chacon and Mendoza 2007). On the other hand, ignoring clear evidence of past warfare is a
disservice to full investigation of the groups in question, erasing an element of their society and
closing off an avenue of better emic understanding of their relationship to violence and warfare
(242). Thus, it is incumbent upon the archaeologist to incorporate such data and pursue
understanding of it while avoiding sensationalism.
The dissertation project described here investigates the physical and conceptual means by
which conflict and violence modulated social interactions within a small lake basin, starting at
the era during which sociopolitical complexity was first established there. The nature of in-group
and extramural interactions is investigated at Muralla de León, a small Maya site perched on the
shoreline of Lake Macanché in the central Petén of northern Guatemala. Muralla de León is
encircled by a large stone wall, monumental in scale at 1.50 km in length and up to more than 5.5
m tall. Through a combination of traditional archaeological field methods and GIS analyses
focused in and around the site, the project interrogates the role of that perimeter wall and the site
layout generally upon the social interactions that brought about sociopolitical complexity in the
area. Affordances of movement, viewsheds, hydrology, and energetics of construction are
assessed in relation to these elements of the built environment to determine their likely intent and
long-term impact. Furthermore, spatialized relationships are traced forward in time through
subsequent eras of occupation, serving to bring to light the relevance of warfare to both the
establishment of sociopolitical complexity and to the waves of coalescence and dissolution that
define the Maya past.
2
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Muralla de León Site Description
Muralla de León is placed upon a naturally defensible landform, bordered on three sides
by water and set atop a steep natural rise (Figure 1.1). It is a small site, measuring 520 m along
its greatest north-south extent and 235 m across the widest east-west stretch, in the southern
portion. A constructed stone wall around its perimeter, or enceinte, is variable in appearance but
up to 12 m thick and rising in sections to more than 5.5 m above the adjacent interior ground
surface. The enceinte appears to have been part of an integrated fortification system that
augmented the natural defenses of the location. The other major element of this system is a ditchand-bank feature bisecting the broadest land approach to the site. In general, the site design
contains aspects that appear to be oriented toward control of movement of individuals into and
across it, as well as hydraulic control of runoff from the rain that falls upon it.
Structures within the Muralla de León site interior are primarily located in Groups 1
through 4, the four ceremonial groups within (Figure 1.2). Of the 41 structures directly
associated with the site, 23 are in those four groups, while another three structures belong to
Group 5 that sits at the exterior base of the enceinte in the southeast corner. The remaining 15
structures are generally small mounds just inside (or, in the case of Structure 36, just outside) of
the enceinte. The main access to the site appears to be in the southwest corner, where the
enceinte is of minimal height along the site perimeter and a series of stepped platforms appears
to rise from the lakeshore to the northeast up to Group 1.
Smaller access points appear in the southeast corner of the site, as well as at the northeast
corner of the wide southern section of the site near the southern shore of Juleque Este. Juleque is
the local name for a water-filled sinkhole in the karst landscape, akin in size to a pond. The site
perimeter is approximately 20 m above the adjacent shorelines, though in the central and
3
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Figure 1.2: Muralla de León Site Map Indicating Groups
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northern segments of the site it can rise about 10 m higher than that, with correspondingly
steeper approaches from the shorelines. The highest points in the site are Groups 1 and 3, each of
which sit over 40 m above the lake and juleque water levels.
The site layout and the scale of the features have been known since Muralla de León’s
rediscovery by Proyecto Lacustre in 1979 (Figure 1.3). While the initial work at the site by that
project was unable to securely establish an initial date for the major constructions within, the
possibility was raised that the features were in place by the Late Preclassic period, dating from
400 B.C. through A.D. 150 (D. S. Rice and Rice 1981). This period marked the spread of statelevel organization across the Maya world, following the initial establishment of states in the
preceding Middle Preclassic (1000–400 B.C.).
An explosion of recent Preclassic data from settlements throughout the Maya lowlands
has reshaped understanding the developmental trajectory of Maya society, establishing that
widespread sociopolitical complexity and monumental construction was the norm by the Late
Preclassic period (Freidel et al. 2017; Traxler and Sharer 2016). The Proyecto Lacustre work
further established at least two other periods of occupation at the site, in the Late and Terminal
Classic Period (A.D. 600–1000) and the Late Postclassic (A.D. 1250–1525). As described in
Chapter 5, there was likely Contact- and Colonial-era occupation at the site as well, based on an
account from 1702 that appears to describe the site as fortified and occupied.
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Figure 1.3: Original Muralla de León Site Map Produced by Don and Prudence Rice.
Reprinted with permission from D.S. Rice and Rice 1981, 275, Figure 5.
© 1981 Taylor & Francis
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Scope of the Project
The new insights into the social and political dynamics of Preclassic Maya society as
stratification developed directly implicate long-held questions as to the processes through which
sociopolitical complexity emerged in the Maya world. The construction of early monumental
features and corresponding establishment of ritual spaces while mobile groups still dominated
earlier in the Preclassic has been documented at nearby Ceibal (Inomata et al. 2015). The work
likewise supports sociopolitical complexity dating to the early facet of the Middle Preclassic as
well as a collapse corresponding to the Terminal Preclassic period (Inomata et al. 2013; Inomata,
Triadan, et al. 2017). Amid these discoveries, little direct evidence has been forthcoming
regarding warfare and other forms of violence in the Preclassic as factors in these processes of
coalescence and dissolution.
Considering the potential contribution to the debate offered by the features at Muralla de
León, the project focused on the primary research question of whether warfare was an explicit
factor in the process by which sociopolitical complexity developed and spread beyond the major
population centers in the Maya lowlands in the Late Preclassic. Two hypotheses were established
to investigate this research question: Hypothesis 1, stating that the perimeter wall/enceinte and
the basic site layout of which it was a part were substantially established in the Late Preclassic
period, and Hypothesis 2, stating that the perimeter wall/enceinte and site layout functioned
effectively toward defense in their Preclassic form and after later alterations.
These two hypotheses were investigated through three site-specific approaches. The first
aimed to establish the construction chronology of the perimeter wall and other major features,
directly addressing Hypothesis 1. The second looked into the likely defensive and hydraulic
functionality of the site layout and monumental features, which speaks to Hypothesis 2. Third,
8
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the extent and nature of occupation at the site and in the Macanché basin more broadly were
investigated as a means of contextualizing the relationship between settlement within the site and
in the surrounding area through time. These three goals were accomplished through a
combination of traditional approaches, involving mapping and excavation of the monumental
features along with associated developments within the site and nearby in the Macanché basin,
with more experimental analytical techniques using Geographical Information Systems, or GIS.
These latter approaches provided additional lines of evidence through investigation of
affordances of movement, viewsheds, hydrology, and energetics as seen through derivation of
construction volumes.

Chapter Outlines
Chapter 2 establishes the foundational theory on which the project rests, considering first
the interrelationship of spatiality and temporality in archaeological analysis. The broad trends in
each of those realms over the past few decades are traced, offering perspectives on how these
approaches have evolved, especially in relation to broader trends outside of archaeology itself, as
well as how they have related to the individual and how they have considered group dynamics.
What follows is a discussion of specific frameworks for study of these matters such as thing
theory (Olsen 2010), landscape archaeology (Ashmore and Knapp 1999), and the Dwelling
Perspective (Ingold 2000). The role of monumentality and fortification within these framings is
discussed in the section that follows, framing both in terms of planning, the forces that compel
their construction, and maintenance of them through time. The chapter concludes with a
consideration of the study of hydrology and human movement across past ground surfaces.
Though at best these ephemeral activities can only be approximated through modeling,
investigation into them nonetheless is seen to offer the potential of significant insight into the
9
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motion that animated the long-ago societies we endeavor to understand through archaeological
study.
Chapter 3 continues the discussion of theory, shifting to the topics of warfare and the rise
of sociopolitical complexity. A general overview of study of the establishment of sociopolitical
complexity is followed by coverage of settlement scaling analysis, an approach to understanding
the dynamics of population aggregation that aims to be broadly applicable to both the past and
present. The nature of early elite control over people and space is then discussed, leading into a
broader consideration of the role of coercive and cooperative forces in early complex society and
how those aspects are studied. The interregional interaction that marks the spread of early
complex society and the trend toward homogeneity of cultural forms is then addressed through
the lens of trade. Forming a complement to the dynamics of warfare, the discussion of trade sets
up a section that covers the nature of warfare in the archaeological past and how it is studied
archaeologically. The two major themes of the chapter fully meet in the closing section, a look
into the archaeological study of the connection between warfare and the establishment of
sociopolitical complexity.
Chapter 4 looks into the topics from Chapter 3 as they apply to the Maya, initiating the
regional background section of the dissertation. Starting with the intellectual trends in
understanding of the Maya Preclassic, the chapter then lays out the recent archaeological work
that has shed new light on the era. What follows is a discussion of warfare in the Maya world,
first broadly and then through time in reverse chronological order. The decision to begin
discussion with the most recent evidence was driven by the greater depth of information
provided by ethnohistoric documentation from the Contact period, along with the robustness of
the glyphic texts and material evidence from the Classic Period, especially from work that has
10
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focused on the Late Classic Collapse. After discussions of the weaponry used by the Maya and a
listing of fortified sites in the Maya world, the evidence related to warfare in the Preclassic as
sociopolitical complexity was established is laid out.
Chapter 5 continues the regional background discussion, zooming in to developments
across time within the Petén Lakes Region. Stretching across the north-central portion of the
Petén department of Guatemala, the area sits along the southern edge of the Preclassic and
Classic heartland of the Maya world. Substantial occupation along the chain of lakes that run
east-west across the region has been documented archaeologically from early in the Middle
Preclassic through to the final conquest by the Spanish in A.D. 1697 and into the missionized
Colonial period that followed. A description of the region and the sites within is presented first,
including a description of the major sites and the history of investigation at each. A section that
follows specifically focuses on the sites found on and around Lake Macanché. Finally, a
description of Muralla de León is provided, based on the previous work performed there and
what was known about it in advance of the commencement of the present project in 2014.
Chapter 6 then serves to present the research design and methodology of the project. The
basic structure of the research design is explained in the above Scope of the Project section, and
is elaborated upon in more detail in the first portion of Chapter 6. The methods section that
follows provides a detailed breakdown of the various approaches used in the field and in the
post-fieldwork analyses. The results of the fieldwork and laboratory analyses are then presented
in Chapter 7, while the results of the GIS analyses are presented in Chapter 8.
Chapter 7 offers a detailed presentation of the direct results of the fieldwork, including a
selection of the excavation outcomes. The results of the survey and mapping effort are presented
first, and used to present an updated site description of Muralla de León as established from the
11
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fieldwork performed. What follows is the excavation results section. The selection of results
from relevant excavation units is presented according to the classification of each unit into one of
four types (Type 1 through Type 4) as determined by intent, all of which is explained in Chapter
6. Following that, a report of the five radiocarbon samples that were analyzed for dating is given,
along with a preliminary consideration of the significance of the date ranges they represent.
Chapter 8 consists of the results of four types of GIS analysis that were performed after
conclusion of fieldwork on the spatial data obtained. The first type, affordances of movement,
assessed the possibilities of movement across the terrain at three different scales, the final
outputs of which covered squares 100 km, 34 km, and 5.5 km on a side. A “wall-to-wall” form of
analysis using the Circuitscape script within ArcMap was used to obtain omni-directional
affordances of movement for each cell within. These outputs were then input into three series of
statistical analyses to determine the significance of the construction investment in the perimeter
wall based on accessibility. Viewsheds from the site and of the recognizable features within the
site from points outside were then assessed to determine the perspectives offered from within and
atop the walls, as well as the site’s perceptibility from afar. These included fuzzy viewshed
analysis to account for the limits of human vision, and as before a statistical analysis was
performed, this time to determine if the site location was specifically selected to surveil areas of
high affordances of movement. Hydrology was interrogated next, as a means of determining the
effect of the site layout and perimeter wall on water flow patterns, and to test the possibility that
the stone enceinte construction was intended to keep water from higher past lake levels out of the
site interior. Finally, a calculation was performed of the volume of wall construction that took
place, followed by an assessment of the energetics budget they imply according to the formulas
from Abrams (1994).
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Chapter 9 first provides the interpretations that summarize the results of the preceding
two chapters, assessing how they speak to the goals, hypotheses, and research question laid out
in Chapter 6. Following, then, is a discussion of the implications of these results to the bigger
picture of the Maya world and beyond. The results are compared against the broader Preclassic
trends as currently understood, and also considered in light of broader understanding of early
Maya warfare. Monumentality and movement addressed next, tying them together and
summarizing the manner in which they can be approached as a unit in research projects.
Following that is a chronological consideration of the results obtained within and around Muralla
de León through its various eras of occupation. This consideration contextualizes the findings at
various spatial scales, from the local Macanché basin to the broader Petén Lakes Region, to as
broadly as the southern Maya lowlands. The chapter’s final section reviews the study of
archaeological landscapes generally using GIS, highlighting the steps forward offered by the
project and anticipating other areas in which new approaches should be attempted.
Finally, Chapter 10 provides a succinct conclusion to the volume. It lays out the
background, methodology of investigation, and results in broad terms, then offers possible
directions for future research. Rapid developments in recent years have drastically increased
available computing power while offering previously undreamed-of access to data like satellite
photography and LiDAR points and new tools such as drones. These recent and significant
advances promise to continue apace. With every new data source that appears, strategically
incorporating them into extant, reliable frameworks of investigation offers the best hope for
using them effectively. It is the hope of this project that some of these frameworks are being
established in the present along the lines set forth here.
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At a foundational level, the study of archaeology operates at the intersection of spatial
and temporal analysis. The appearance of cultural objects and practices in similar form across
space has long been a marker of similarity, and likewise extension of these aspects through time
indicative of continuity. The manner in which objects and practices are maintained, altered, and
transformed—both rapidly and gradually—has provided the basis for understanding trajectories
of cultural development and interaction.
Discussion in this chapter begins with the study of spatiality in archaeology. The “Spatial
Turn” for archaeologists had its origins in the 1970s following parallel trends in related academic
disciplines, especially geography. This Turn marked a shift in focus by archaeologists,
reimagining the concept of space away from an objective, idealized geometry (as seen in the
New Archaeology that had been dominant at the time) and the things within it to a lived, movedthrough, mutable, and subjectively-experienced phenomenon. Space, then, no longer functioned
as a static backdrop, but instead as a mobilized “generative force” (Blake 2004, 234) in people’s
lives. A brief history of its role within archaeological thought and the types of study it produced
is provided here, followed by a genealogy of recent trends in spatial thought within archaeology
to their origins in other fields of study. A look into “nature” and “the natural” follows, leading
into power as understood through cultural hegemony and ideology.
Temporality, as the natural partner to spatiality, is considered in the following section. In
a similar manner to space and spatiality, the concept of time has been yanked from the realm of
the objective and absolute into a more relational framing over the past few decades. The various
types of time are considered, especially in relation to objects, and then the notion of “time
perspectivism” (Bailey 2007) is covered and invoked. The manner in which objects mediate our
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understanding of time, as well as the understanding of every human group, is explained,
followed by a discussion of time series and causality. Following is a look into how
archaeologists invoke time structures. The section then closes out by addressing enculturation as
the social mechanism through which stasis and change on an archaeological timeline are enacted.
Having established those basic theoretical underpinnings, the focus narrows slightly to
look in on more specific application of them to establish deployable frameworks for
archaeological study. Discussion begins with a focus on material things, the artifacts and other
objects that form a major element of archaeological study. Their endurance through time and
their interpretive potential are addressed through thing theory. From there, landscape
archaeology, a major intellectual current that grew out of the spatial turn in archaeology, is
explained, alongside the “dwelling perspective” that fits within landscape archaeology and ties it
well to thing theory. While landscape describes the totalized world, natural and human-made, in
which an individual dwells, the decisions and actions that went into creating the built
environment through site planning and architectural elements offer great insight into the culture
that produced it. Thus, a look into meaning as determined through the study of these spatial
elements is provided, invoking the Non-Verbal Communication Approach of Rapoport (1990),
and is followed by discussion of urbanism as it pertains to spatial dynamics and the facilitation of
communication and interpersonal interaction.
Monumental architecture, which transcends the domestic scale and represents the
contributions of many individuals in a unified effort to build a visible and recognizable end
product, formed an integral aspect of the built environment in past societies as it does today. In
seeking meaning in past built forms, the multitudinous connotations carried by monumental
architecture—its planning, labor requirements, construction coordination and maintenance,
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symbolic intent and shifting interpretation, its function and functionality—make it a fertile locus
of study into the social forces that shaped it. Generally monumental in scale due to their superdomestic labor requirements (Trigger 1990) and spatial extension, along with the necessity of
communal action to maintain and make use of them in times of conflict, fortification as a built
form consciously partitions the landscape, creating separation and establishing boundaries
(Dahlin 2000). These boundaries are often traceable even today, due to the frequent longevity of
fortifications when non-perishable materials are used as they can be difficult to disassemble.
What’s more, in their persistence through time they offer a consistent element in the shaping of
local traffic patterns and perceptions, a symbol and a physical impediment that played into the
lives of all those who occupied the space after their construction.
A final discussion within the study of spatiality in this chapter is that of movement across
the terrain by humans and water. Human movement brings action to the forefront, melding the
space-time considerations into a fluid set of activities that enact time-geography (Pred 1981) and
the formation of subjects within a society. Movement is implicated in the creation of public as
well as private spaces, elite zones, and boundaries. Understanding movement in past societies is
key to inferring the social groupings that developed, the local and regional interactions that
would have occurred, and the purpose of the landscape transformations that these societies
worked so hard to enact. For water, hydrological patterns of flow, pooling, and drainage can be
modeled in a similar manner to human affordances of movement, providing an additional line of
inquiry into the local environment as it would have impacted past social life and efforts therein to
maintain water availability, stay connected through water-based modes of transport, and keep
rainfall and floodwaters out of living spaces.
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Spatiality in Archaeology
History of Study
Archaeology is inherently a spatial discipline. The distribution of sites within a region,
the relations between those sites and the ecological setting of each, and artifact distributions
within a site, just to name a few examples, are all crucial data classes used to document and
contextualize archaeological findings. Tracing cultural trends and degrees of similarity across
discretely defined units of space has been fundamental to archaeological study since the first half
of the 20th century, culminating in the call by Taylor (1948) to apply social understanding to
culture history descriptions. Shortly thereafter, the introduction of settlement distribution study
by Gordon Willey (1952) firmly established the importance of regional context to understanding
the processes at play within a site.
Notions of spatial scale thereafter became relevant to the focus of investigation, raising
questions such as the relation of urban centers to their surrounding settlement and the overall
population under the sway of the dominant local polity. Adoption and expansion of this approach
fed neatly into the classificatory goals of the New Archaeology (L. R. Binford 1962).
Quantification of settlement density, structure volumes, and artifact distributions, to name a few
approaches, offered the hope of objective, comparative insight into past social processes. The
advent of computer processing brought those goals within reach, promising the capacity for
statistical computation far beyond what could be achieved by prior methods. The hope for a
positivist, spatialized grounding to archaeological study seemed at hand.
By the late 1970s (Clarke 1977), these spatial analyses had diversified, with emphasis on
the multiple scales of interaction between activity and spaces, but the approach was soon to be at
a crossroads. Alongside the rise of Postprocessualism and the development of Geographical
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Information Systems (GIS) technology, the last few decades have witnessed substantial changes
in approach to the archaeological study of space. Most significant is the shift away from the
concept of an objective space, replacing it with a lived, subjective, individually experienced
landscape that is not simply the setting, but instead the substance, of everyday life. The material
world exists not as a reflection of some abstract cultural absolute, but instead exists in dialogue
with social life through everyday actions, shaping culture through its continued existence
(Hodder 1982; Hodder and Hutson 2003).
Thus, space is active in the formation and transformation of cultural practice and identity,
helping to explain the process of cultural reproduction. Study along these lines falls under the
term “spatiality,” most broadly defined within archaeological study as “a set of perspectives on
studying ancient societies and cultures, emphasizing position, arrangement, and orientation”
(Ashmore 2002, 1173) at a variety of scales, from the regional down to the individual structure
or occupation area. A scope kept to the realm of what would reasonably be experienced by an
individual living within the culture under study is perhaps the best deployment of the method, as
it is then most able to speak realistically to the human experiences of the past residents and their
mutual constitution with the environment in which they lived.
Contributions from Other Disciplines
Antecedent thought to the spatial theory used in archaeology today can be found in the
sociological work of Berger and Luckmann (1966), whose “Social Construction of Reality”
pushed against the notion of a platonic social ideal separate from everyday experience. Instead,
individuals are shaped by their surroundings, and the institutions and individuals with whom they
interact, and likewise act back upon and influence those same entities. Thus, the concept of a
discrete “culture,” of an unchanging social group that acts according predictably according to
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some cultural essence, is discarded, and imagined instead as a collection of individually arrivedat approaches to everyday life, molded by one’s mental representations of proper action as
derived from their own observations and therefore diverse across space and time. The approach
bears many similarities to phenomenology in the vein of Husserl (2012 [1913]). Within this
framing, the large-scale actions taken by elites and the institutions they control, such as
monumental works and coordinated site planning, cut across these individual experiences and are
enabled and molded to some degree by popular assent. In their work, Berger and Luckman also
implicate notions of identity as being developed and transformed through this process. Through
these bottom-up chains of reasoning, they are able to ascribe a degree of agency to the
development of culture and the daily practices of individuals.
Expanding upon these notions, Lefebvre (1991) endeavored to lay out the ways in which
space could be constructed, instead of merely described. His search was for a useful definition of
space to cut through the ambiguity of the “multitude of spaces, each one piled upon, or perhaps
contained within, the next: geographic, economic, demographic, sociological, ecological,
political, commercial, national, continental, global” (8). He viewed space as manipulated by
those in power to maintain and ensure the continuation of their privileged status. Space for
Lefebvre, then, is consciously manufactured toward general end goals, never a static backdrop or
arbitrary in its form and function, and the production of space is not limited to the built
environment. It extends as well to the concept of nature and a society’s perception of it (70), a
notion developed as well by Neil Smith (1982). Through categorizing resources and identifying
which are useful to us, not to mention the global-scale transformation of terrain, atmosphere, and
ecosystems that has occurred since the agricultural revolution, we physically and conceptually
establish “natural” spaces, almost never as pristine as imagined, and developed spaces.
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The concept of legibility looms large in this framing of the production of nature,
explained well by Scott (1998). As human society scaled up and grew into increasingly dense
and large settlements, measures were taken in various regards to maintain comprehensibility.
Many of these were spatial, using sight lines and regular, intuitive site plans to facilitate
movement and orientation. Occupants and visitors create mental maps that assemble identifiable
elements of the environment into a navigable representation, one that increasingly relies on
landmarks and regular elements such as identifiable districts and unbroken paths as the extent of
settlement increases (Lynch 1960). The untamed area beyond the settlement boundaries, the
winding and non-regularized topography of the undeveloped natural landscape, had a much
different legibility, one that is more organic and open to interpretation.
Defining “nature” and “the natural” still initiates problems in the present day, even within
the field of anthropology itself. One need look no further than the distinction among art objects
in New York City that are housed at the American Museum of Natural History versus the
Metropolitan Museum of Art to observe the precedents from recent history that shape
perceptions today. While the latter displays objects from ancient cultures of all types, the focus is
squarely upon groups such as the Romans, the Greeks, and the Egyptians, whose “high arts” are
perceived to stand comfortably alongside the predominantly European paintings and sculpture
that fill a large percentage of the remaining galleries. Across Central Park in the Museum of
Natural History, arts of indigenous peoples of the Americas, Africa, Asia, and the Pacific are
displayed along with nature dioramas, meteorites, and dinosaur and hominin fossils. Similar
distinctions are often perpetuated even in the context of protection and preservation of
archaeological sites, as the ruins and their surroundings are designated as ecological zones,
natural parks, or wilderness areas (Kurnick 2019). While positive impacts of such action include
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benefitting the adjacent communities economically and preserving sites from destruction, it
correspondingly essentializes the living communities and severs the connection to the past,
removing the past occupants from the human realm and placing them alongside premodern
natural processes that shaped the area.
Legibility falls within the broader category of infrastructural power, as articulated by
Michael Mann (1984). Defined as distinct from but in parallel with “despotic power,” which
describes actions the elites within a polity have the authority to impose upon the populace
without special clearance, infrastructural power is inherently territorial. It addresses the
penetration of the state into the daily lives of those living within a defined boundary, an instance
of hegemony as it is explained below. The mobilization of infrastructural power occurs through
three channels: militarily, economically, and ideologically. These techniques, as Mann notes,
“are characteristic of all social relationships,” (193) and therefore an additional element must
define their significance in enacting state power.
For Mann, the hallmark of state infrastructural control is the absolute control of territory
within clearly established boundaries by way of these three techniques. With physical extent the
state becomes a place, an “arena” (Mann 1984, 208), and is constituted by the social relations,
interactions, and activities that take place within its borders. Individual identity becomes
associated far more with one’s physical location in this territory, replacing the kinship
connections that had defined identity previously. Relations to the landscape and to movement
across it correspondingly shift for those who live and dwell within the area. Clearly delimited
boundaries are crucial to a general recognition of the extent of authority, and the area contained
within arranged according to principles of order and as a reflection of the social hierarchy. Thus,
meaning can be seen in the choices made in the layout of a settlement and the arrangement of
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space within, especially in the proximity of sub-populations to each other and to important nodes
and public spaces, as well as in the privatization of spaces and control of movement into and
through areas within.
Production of space speaks directly to the structures of power within a society, as the
works of Lefebvre, Neil Smith, Kurnick, and Mann above make clear. Even the early work of
Berger and Luckmann, criticized at times for lacking a theory of power, did in fact include it
implicitly in their consideration of the interaction between subjective and objective reality
(Dreher 2016, 54). Perhaps the best known theorization of power, though, comes from Michel
Foucault, most pointedly in his work Discipline and Punish: The Birth of the Prison (1977).
Here, he famously invokes the Panopticon of Jeremy Bentham as a metaphor for the ways that
everyday action among a population is disciplined. Enforcing conformity is not, in this framing,
a task that needs to be enacted individually, with the threat of retribution made manifest regularly
in order to keep each person in line. Rather, the mere possibility, the uncertainty as to whether
anyone is watching at any given time, is enough to ensure that people for the most part fall in
line and act according to what is deemed proper. Thus, conforming action is usually taken
without even a sense that is has been compelled by an external force. Discipline takes the form,
then, of an invisible undercurrent, driven by individual desire not to attract negative attention
from a distributed network of eyes potentially observing each action. In this framing, one can see
connections to the earlier work of Goffman and his discussion of Total Institutions (Goffman
1968). The degree to which the spaces of everyday life are surveilled and managed speaks
directly to agency, and is a major factor in the determination of how systems of power are
established and maintained on a day-to-day basis.
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Without using the term explicitly, much of the above discussion speaks to aspects of the
concept of cultural hegemony, as introduced by Gramsci (1971) and expanded upon by Althusser
(2014). The concept captures well the ways in which the state exerts indirect (and often invisible)
force upon its ruled populace to enact consensus (Bernbeck and McGuire 2011, 28). Rather than
coerce the masses to act in a prescribed manner at the tip of a sword, belief systems that
convince the bulk of the population that their actions are in their own best interest are promoted
and broadly accepted. The concept is closely related to infrastructural power as described by
Mann.
Practice Theory, as explained by Bourdieu (1977) and further developed by Giddens
(1984) in his work on structuration, lays the groundwork for the ways in which hegemonic ideas
are established and accepted through action. That is, there is no absolute, underlying structure to
a society that is imperfectly observable in the everyday actions of people; those everyday
actions, and all the other ones performed, are the society itself. The actions are prompted by
observation, by desires for conformity, and by negative reinforcement from others. Ultimately,
proper action speaks to establishing and re-establishing at all moments ideological systems,
which consist of arbitrary reference to supposedly foundational tenets that nonetheless manage to
present themselves as natural. Performance is key, as it enacts the notions in peoples’ heads,
guiding them toward prescribed actions within particular circumstances that are then interpreted
by other members of society.
Section Summary
A spatialized archaeology that expands from this starting point, acknowledging the
formative aspects of space along with its non-absolute nature, is the baseline for the discussion
that follows in this chapter and for the dissertation as a whole. Space defines the world for each
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individual, setting forth their obligations, interpersonal relationships, aspirations, and limitations.
The conscious reshaping of the landscape in establishing the Muralla de León site layout and
constructing the associated fortifications played an active role in defining social identities in a
spatialized manner. This effect would have been relevant from the time of mobilization of labor
and initiation of construction, and continued onward across generations who interacted with and
maintained these features. As suggested by that comment and other topics above, time itself is a
relevant aspect of the discussion. In many senses, space can only be understood with time as a
compounding factor, especially as regards the creation of space and its transformation. The
conversation moves here, then, to how temporality is studied by archaeologists.

Temporality
The study of time looms large within archaeology. Along with spatial distinctions, it is a
primary means by which the past is sorted and made legible. What’s more, adding a robust
temporal depth to the study of human activity is one of the main contributions of the field of
archaeology to the world at large. Chronology and contemporaneity speak volumes as to cultural
developments within any given study area, and of course cause-and-effect relationships are
established based on each generation synthesizing and reflecting back on the milieu it is born
into. Thus, as stated by Ingold (2000, 196) “the present is not marked off from a past that it has
replaced or a future that will, in turn, replace it; it rather gathers the past and future into itself,
like refractions in a crystal ball.”
Temporality moves beyond simply chronology in order to assess the influence of time as
experienced at the human scale. With an average lifespan of about 72 years in the present day
(“WHO | Life Expectancy” n.d.) and likely below 40 years among the Late to Terminal Classic
Maya (Olga Hernández Espinoza and Marquez Morfin 2015), changes that play out over the
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course of a century or longer tend to be imperceptible to any individual and can only be
apprehended through collective knowledge. The great sweeps of time that archaeologists need to
grasp and makes sense of, though, often require establishing chronologies based on time periods
lasting multiple centuries. The coarse-grained temporal resolution that ceramic chronologies (and
even radiocarbon dates) tend to provide require such a broad framing. Yet at the same time,
archaeologists discuss changes presumed to have occurred within a human lifetime, with those
alive witness to and aware of a substantial shift in the status quo. The clash of time scales
between archaeological time, which readily accommodates millennia, and the human experience
that can barely internalize the events of several decades, sets up a conflict that needs to be
addressed in the temporal range and resolution of an individual study (Robb and Pauketat 2012).
Temporality of Artifacts
A useful starting point for this investigation into temporality comes from work performed
by Halperin (2017) on Maya social change as seen through figurines. She draws the distinction
between “social time” and “monumental time” (519), citing the clash between the two as the
setting in which everyday life is elevated to the greater collective, and considers various
approaches to the “temporal unevenness” (518) created by the enduring presence of past objects
and the overlapping scales of time at play at any given present. It is a concept developed in depth
by Lefebvre (2004) in his “rhythmanalysis,” as he assesses the manner in which the various
linear and cyclical rhythms intersect in the present to be assigned significance by the agent. In
assimilating the rhythms of one’s external environment, influenced by the conditions one is born
into and lives their life, the individual agent ties in as well their own bodily and otherwise
internal rhythms, resulting in a present reality that bridges the self and the universal, the interior
and exterior worlds.
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Returning to the Maya figurines of Halperin: these objects have intention in their
creation, present at hand for those interacting with them. Their continued existence through time,
though, alters them physically and removes them increasingly more distant from the moment of
their creation, allowing for new significance and purpose to be projected upon them. They
become touchstones of memory, persistent reminders of a world that otherwise has ceased to
exist materially and must be reconstituted from memory and storytelling. Simultaneously, this
same hypothesized present will leave behind its own partially preserved material record to
provide a tangible foundation on which to construct future memory (Alcock and Van Dyke
2003).
Time Perspectivism
A structured manner of dealing with the multiplicity of time scales at play in
archaeological study is provided in the idea of “time perspectivism” put forth by Bailey (2007).
In his telling, time perspectivism carries four distinct meanings: (1) that various phenomena
extend across different time spans at varying degrees of resolution, the “substantive definition”
of time perspectivism; (2) that appropriate times scales and resolutions should be selected to
study the phenomenon in question, and different phenomena will have varying in these regards;
(3) the “strict definition” of time perspectivism, which is that our perception is distorted by the
invocation of varying time perspectives, in the same manner that varying spatial perspectives
emphasize certain aspects of a setting and exclude or downplay others; and (4) the “subjective
definition” of time perspectivism, in which our own temporal perspectives, along with those of
the past groups that archaeologists study as well as any other group, are shaped by our
experiences, our timekeeping devices, our symbolic associations with time, and our world views
writ large (Bailey 2007, 201–2). Here it is presented clearly that time perspectivism is an
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underlying issue for our present-day attempts to apprehend the world and understand past groups
from any sort of detached perspective, and an element at play for those same groups within their
culture.
Temporal Sequencing
In the same way, then, that the concept of space needed to move beyond an objective,
Cartesian framing in order to comprehend its salience to human lives and interactions, so too
does time need to be reconsidered. Time itself is a cultural construct, shaped by the temporal
aspects of language, by the units and intervals used to categorize it, and by the objects used to
measure and track it (Birth 2012). No matter how “natural” and inherent our measure of time
feels in the present, an illusion reinforced by the interconnection of the majority of time-keeping
devices and therefore the ability to maintain synchronization between them, a recent
development over the past decade, the systems in use are arbitrary and only model celestial
phenomena. The framework used to establish temporal sequence carries with it interpretive
significance, as seen in Gell’s (1992, 151) discussion of the A-series (past-present-future) vs. the
B-series (before and after). The A-series is predicated on a distinct point in time, a present, that
to other presents can be past or future, while in the B-series every event can ostensibly be
ordered relative to every other event. Significantly, though, the A-series carries with it
connotations of causality, in that what is past created the conditions for the present, which in turn
establishes the conditions for the future. The B-series, on the other hand, is simply a listing of
events that occurred, without implied causative relation between them.
Delving further into the nature of B-series time opens to a realization, however, that
despite the lack of implied causation in the system, it does set up general limitations on action.
As the setting for an event can only be established by that which came before, the possibility and
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potential consequences of any present action is dictated by past events. Here, the interrelatedness
of time and space becomes more apparent, along with the ways in which, as a unit, they shape
agency. Gell (1992, 191–92) names three spatio-temporal constraints that determine the
possibilities of any activity: capability, coupling, and authority.
Capability constraints cover physical laws readily taken for granted in our everyday
experience, such as the ontological impossibility of an individual being in more than one place at
once, or of performing multiple simultaneous tasks whose requirements overlap in a mutually
exclusive manner. Coupling constraints speak to the necessity of two or more individuals being
in communication or in each other’s presence, a necessity for social activities, while authority
constraints are social as well, restricting social activity according to established parameters and
enforced by agents of the ruling class or peers via approbation. The boundary between the latter
two categories can prove to be fuzzier than it would appear at first glance, as there are numerous
types of authority constraints that, through spatial restriction enforced by human action or by the
built environment, create coupling constraints. Placing a mob boss or enemy war leader in prison
restricts their ability to rally their forces and communicate orders, an authority constraint that
plays out as a coupling constraint. Fortifications, as will be seen further along, follow a parallel
format.
The Temporality of Archaeological Practice
Temporality also addresses the remove at which archaeologists find themselves in
studying the remains of the past. As famously described by Fabian (2014) in his work Time and
the Other: How Anthropology Makes its Object, anthropologists turn a two-way discourse that is
the raw data for their study into a one-way interpretive output, denying the coevalness of
themselves and the groups they are studying and thus turning that group into an object. If this
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issue is encountered by cultural anthropologists in their work on living or ethnographically
known groups, then the problem is compounded by archaeological study into groups that are
already at a temporal separation. Working to reconstitute the subject from the fragmentary
remains they left behind, at best bodily remains but often just the materials and terrain they
manipulated, is a great step indeed, and one that opens up perhaps too many opportunities for
unsupported speculation.
In his Dwelling Perspective, elaborated upon below, Tim Ingold sums the issue up
succinctly in noting that “the practice of archaeology is itself a form of dwelling” (2000, 189).
Robb and Pauketat offer the framework to resolve the issue, “an interpretive move that regards
humans neither as subjects nor objects but as an integral part of relationalities” (2013, 28).
Models invoking absolute causation are discarded for contingent causation models, which
describe the conditions (environmental, social, etc.) that catalyze and enable an established
setting to result in a certain outcome. Implicit in all of these framings is an understanding of the
ideology of the society in question, the different ways in which it is conceptualized across a
society and the flexibility of action it allows for in a time of social change. Cross-generationally,
this issue becomes a question of enculturation.
Things and Communication through Time
Enculturation defines the mechanism by which cultural practice perpetuates itself from
generation to generation, through the many means by which children are molded into competent
members of society. Enculturation therefore indicates both how ideology is established within a
culture and how ideology and cultural practices shift through time. A fundamental question
regarding social change is how rapidly it took place in relation to a human lifetime, and whether
the background rate at which ideological shifts related to proper action and natural laws can
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account for social change in a way that makes it imperceptible. A conservative approach to
governance may not betray any dramatic shifts in authority or consolidations of power, yet could
perpetuate a trajectory that leads to sweeping change on the order of centuries.
In their perseverance through time, things and spaces aid in carrying cultural ideals
forward across the generations. The visible aging of a weathered object or the ruin partially
reclaimed by nature instill notions of antiquity and connection to a deep, nearly (or actually)
mythological past that speaks to legitimacy and consistency of practice over great timespans (R.
A. Joyce 2003). These feelings are mediated, however, by the degree of cultural connection felt
by the individual experiencing these vestiges of the past in the present; one who is closely
connected to them would likely react as described, while one who is more distant from the
cultural practices that brought them about may be more prone to detached fascination and wistful
reflection on the aesthetics of the materials (Simmel 1959). This latter interaction seems to
describe more accurately the approach of the majority of archaeologists, tourists, and museumgoers in today’s globalized world, and should not be viewed as outside of cultural influence;
rather, the past is subsumed into the present, categorized and experienced by the expert and
casual visitor alike.
Section Summary
The prolonged history of occupation at Muralla de León, likely extending over at least
1900 discontinuous years from the earliest carbon-dated construction in the Late Preclassic
(~200 B.C.) to the 1702 description of the site by Pedro de Navarette provided in Chapter 5,
implies that a plethora of social contexts occurred in relation to the site and its features. This
expansive time frame of analysis requires investigation at multiple scales in order to trace both
the continuities of practice throughout as well as the intra-generation mobilizations toward
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defining space, initial construction of the fortification as well as subsequent maintenance and
augmentation, and possible expansion outward for greater control of the Macanché Basin.

Objects and Landscapes
What steps can we take, then, as archaeologists to account for the limits and lived
realities of human experiences of time when composing our narratives of stasis and change
within past societies? A useful approach acknowledges the dynamism at play in any given era. A
multitude of experiences and perspectives intersect to establish a given social setting, and all of
these aspects are mediated by material objects and the local environment. Approaches available
to archaeologists, covered below, include (1) thing theory in the study of objects, (2) landscape
archaeology as a means of framing the experience of the past lives under study, and a (3) a
dwelling perspective that unifies the first two approaches. Branching out from these
underpinnings, they can then seek to (4) investigate meaning in site planning and architecture
and (5) study the effects of urbanism on the structure of social interaction.
Thing Theory
Archaeologists have an inherent, deep-seated interest in objects as the focus of
interpretation. Material culture is the object of a large portion of archaeological analysis, which
assesses the properties of artifacts and other physical remains in order to comprehend their
meaning and impact upon human society. However, the material properties of these objects as
experienced by those who created and used them, their materiality, is less frequently addressed.
As noted above, cultural remnants are not pale reflections of an extinct society; rather, they are
active elements in the lives of the people and produced and interacted with them. They function
as symbols, as tools, and memory aides, among other uses. What is being discussed here are
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“things,” defined most concisely and broadly as “any object or sound in which humans have an
interest” (Hodder 2011, 155). Artifacts are “things” to archaeologists in this sense, allowing
insight into past human activity based on careful analysis. Within this viewpoint, the material
record is regarded as active in shifting ways at different eras of its history (Kopytoff 1986),
significant within each according to the network of relations in which it exists (Hodder and
Hutson 2003). The result is a contextual understanding that fits well with the relational approach
expanded upon below.
Technological innovation is often embodied directly in things, and they also carry ideas
forward in time non-textually. Tools function as bodily extensions, expanding beyond our innate
physical capabilities to reshape the physical world around us (Olsen 2010, 130). They provide
the means to maintain and replicate the built environment, as they have been formed in such a
way to favor such activity, but also offer the possibility of new approaches, based on material
limitations and innovation. In this same vein, enculturation is mediated heavily by things,
through the physical activity they encourage and enable, through the symbolic significance they
play in peoples’ lives, and through their incorporation into ideological systems as tangible means
of making sense of our place within society and the universe. When we encounter things, they
are never completely non-sensical to us, as foreign as they may appear (Thomas 1996, 64–65).
We have a mental map that assigns each object at hand to a category based on our past
experience; there is no way of apprehending it without the bias of our prior knowledge.
Landscape Archaeology
The approach of Landscape Archaeology provides a means of analyzing the totality of an
individual’s field of interaction with their surroundings. The topography, features, individuals,
and things experienced as one moves through the routes of daily life shape identity and
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worldview. Landscape in this sense, therefore, is far more than a vista, or a visual perspective
that looks broadly upon a horizon. It can be defined instead as “space materializing cumulative
interactions of people and their environs” (Ashmore 2009, 183), and study of it looks into how
humans confront these conditions (J. C. Barrett 1999, 258). It harkens to the frequently invoked
“palimpsest,” with the caveat that it should be envisioned not as a purely material agglomeration
of evidences of activity, but instead as a spatialized interaction in the sense described above.
Stated another way, it covers the relationships between humans and land beyond simply
economic measures (Knapp and Ashmore 1999, 3), and considers both the natural features and
human-built elements that compose it. The imposition of order by regularized building schemes,
the cosmology and other meaning that is imbued in the landscape and projected upon it, and the
process of placemaking by which humans produce systems of morals, identity, and history
(Basso 1996) all fall under the general heading of landscape archaeology.
Landscape archaeology is a phenomenological approach that builds from Heidegger’s
“being-in-the-world,” an agent moving through an environment that constitutes the landscape
through its actions and the knowledge it arrives with, while at the same time the agent forms its
identity through a process of incorporation (Ingold 2000, 193). It is awkward to invoke
Heidegger in today’s suddenly once-again Nazi infected world; indeed, it would be improper to
address his ideas without acknowledgment of his abysmal politics and the real-world impact of
his writings. Here, the approach of Thomas (1996), who advocates a middle ground between
outright rejection of his work and unquestioning incorporation of them, is adopted. By
approaching them, instead, with the proper skepticism that should accompany all analysis,
rejecting outright that which is indefensible and warily investigating that which appears to have
merit, an ethical compromise can be reached.
33

Chapter 2: Spatiality, Temporality, Landscapes, Movement
Heidegger’s (1971) Building Dwelling Thinking forms the basis of the dwelling
perspective, addressed below, while his 1954 essay “Vom Geheimnis des Glockenturms” (“The
Mystery of the Bell Tower”) provides an inroad for understanding infrastructural power
(Mugerauer 2008, 492–94). In this latter work, his recollection of childhood life is set in the
activity of ringing the church bells and the ways in which their patterns structure the daily and
yearly temporal setting of the town. The varying roles, in who rang the bells on which occasions,
reflected and reinforced the social hierarchy in place, while the rhythms the bells set forth at
varying scales compelled corresponding action by the townspeople. His perspective thus strongly
anticipates the rhythmanalysis of Lefebvre discussed above.
In this way, like the concept of the “thing” discussed above that is defined by the
network of relations in which it exists, the human being cannot be understood as an isolated unit
but must be located by the many connections that exist to objects and others, and thus is always
in action while being situated within a finite web of relations. Identity thus expands well beyond
the corporeal self, as so many items external to the body necessarily constitute it. “Human beings
do not, in their movements, inscribe their life histories upon the surface of nature as do writers
upon the page; rather, these histories are wove, along with the life-cycles of plants and animals,
into the texture of the surface itself” (Ingold 2000, 198). As archaeologists looking to isolate
activities in time, to disentangle the activities that resulted in the deposit under analysis through
taphonomic assessment and related deduction, such a notion—of the never-isolated, never selfcontained artifact, and the corresponding framework toward the individual—should be kept in
the forefront of the mind.
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The Dwelling Perspective
The dwelling perspective (Hutson 2010, 5; Ingold 1995; 2000) ties landscape
archaeology to an actionable framework, while also setting the starting point in response to the
chicken-or-egg formulation of the mutual constitution of people and their environment. “The
forms people build,” notes Ingold (1995, 76), “whether in the imagination or on the ground, arise
within the current of their involved activity, in the specific relational contexts of their practical
engagement with their surroundings.” Dwelling is pre-supposed in the decisions that led to
particular patterns of structuring one’s built environment. Thus, in our attempts to ascribe
meaning to the remains we uncover as archaeologists, it is necessary to start with the embodied
knowledge that promoted the engagement and manipulation of the individual’s surroundings, and
see it as an iterative process that constantly remakes and reimagines the layout. Buildings are
never static, but adapt to changing preferences and needs of their inhabitants, as well as
unforeseen material and other concerns that require or encourage adjustment (Brand 1994).
In this way, the dwelling perspective unites the approaches of thing theory and landscape
archaeology, providing in addition an active element that is captured under the concept of
movement, discussed near the end of the chapter. Within a dwelling perspective, subjectification
refers to “the process of becoming, the process by which people humans become intelligible
people, accepted members of a society” (Hutson 2010, 6); this process harkens back to the
consideration above of enculturation, and here it is through dwelling, through interactions with
landscapes and features and other places and objects within, that this process of social
construction of the individual occurs.
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Meaning in Site Planning and Architecture
Seeking meaning in site planning and architecture is a delicate but potentially fruitful
avenue of investigation of past societies. The manner in which people arrange themselves within
a settlement speaks to the social forces and schemas in place at the time of settlement and the
occupation that followed, allowing insight into these aspects through analysis of what remains of
these past layouts. Broadly, such study seeks meaning in architecture, through investigation into
site plans, use patterns, and the lens through which past individuals would have perceived the
space (directly, visually, tactfully, olfactorily as well as conceptually).
The Non-Verbal Communication approach articulated by Amos Rapaport (1990)
provides a means by which meaning in architecture known only archaeologically can be
investigated. By separating investigation into three levels—High, Middle, and Lower-level
meaning (Rapoport 1988; M. E. Smith 2007)—it is possible to define clearly what specifically is
being addressed. High level meaning deals with grand cultural schemes, symbolic meaning, and
concepts of the sacred, often manifesting as cities planned as cosmograms. This level is the most
abstract and difficult to trace in practice, and the least relevant to the study here. Middle-level
meaning, seen in the intent of the plan and the messages it communicates, is germane to the
scope here, especially in the monumental aspects and the aspirations of the designers and
builders. Lower-level meaning, akin to Environment-Behavior Theory (M. E. Smith 2011), seeks
to explain instead the instrumental function of the built environment as it is experienced in
everyday life. It is this level, investigation of the on-the-ground effects of the constructions, that
the study here is primarily concerned with.
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Urbanism
The multitudinous effects of population nucleation, as people began to settle permanently
into villages and larger settlements, are captured under the heading of urbanism. Population
nucleation plays a major role in the emergence of complex society (Jennings 2016), especially
due to the exponential increase in network interactions (Bettencourt 2013; Knappett 2013) that
population density provides. The form of the urbanized space provides a symbol that works
toward a unifying identity among those who share in it (Kostof 1991), while the physical space is
used toward gathering and acts as a node promoting increased interpersonal interaction (Yaeger
2003).
This transformation would have had direct implications upon formation of a local
identity, as a “potent unifying symbol” (Yaeger 2003, 123) likely spurring cohesion among local
residents and defining their interests in relation to adjacent populations and neighboring polities
with whom they were in frequent interaction. However, the process would not have been
necessarily monolithic or top-down; instead, it would have been an unconscious step toward
complexity (Jennings 2016, 19; A. T. Smith 2003, 189). Further, the early stages of the process
of local identity formation may well have served as a bulwark against encroaching external
influence, at least temporarily resisting absorption into a developing expansionary state (Clastres
1987; A. A. Joyce 2009).
Section Summary
Thing theory provides the first step in moving from the high-level abstractions of
spatiality and temporality to a practical research framing. Framing interactions with the
fortifications and other site features at Muralla de León as dynamic through time, with shifting
physical and symbolic contexts, is essential to teasing apart their varying impact upon the social
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groups that lived among them. The structure these features establish as a prominent element of
the local landscape provides legibility, as both a physical navigational guide and a naturalized
sense of separation and distinction. Within this landscape approach, and in particular through the
dwelling perspective, the processes of establishing habitus within a generation and of change
within and across generations can be conceptualized in relation to the built environment. Seeking
meaning in construction as planned and made manifest at Muralla de León is framed in Chapter
9 through Rapaport’s Non-Verbal Communication Approach as a means of maintaining clarity in
the aspects being discussed. Finally, the general notion of urbanism introduces dynamics of
settlement agglomeration that are developed in more detail with the Settlement Scaling Analysis
discussion in Chapter 3.

Monumentality and Fortification
Monuments
As imposing construction efforts that remain legible through time and shape social
patterns through their physical extent and conceptual attributions, monuments are things of great
consequence, and the focus of much attention by archaeologists and non-archaeologists alike.
The landscape of an individual’s daily existence is defined by innumerable objects and
individuals, but it is the shape they give to the terrain, and the reference points they constitute,
that lead monuments to loom large in one’s personal outlook. Monuments are meant to loom
large, built to surpass the scale of the domestic and (in many cases) to mesh with the grand scale
of the natural world. Monuments capture the grandeur and immensity of nature by shaping raw
natural materials into something identifiably of nature and at the same time constructed by
human hands, and were instrumental in the process of placemaking by emergent complex polities
38

Chapter 2: Spatiality, Temporality, Landscapes, Movement
(Glatz 2014). They guide movement, attracting as well as repelling depending on the
circumstance, and offer a macro-level legibility to the full extent of one’s surroundings.
As put forth in Gell’s B-series of time above, monuments also create coupling constraints
in keeping populations separate (residents from outsiders, or the elite from the commoners
among local residents) as well as authority constraints in marking a clear boundary that it is
forbidden to cross. Additionally, monuments work alongside other materialized forms—
including ceremonial events, symbolic objects, and writing systems—to establish ideology and
project it outward (DeMarrais, Castillo, and Earle 1996). In their form, location, planning,
execution, use-life, and permanent reshaping of the local topography, monuments provide insight
into spatialized meaning within past societies through time and sit at the crux of the top-down
and bottom-up forces that shape society.
Energetics of Monumental Construction
In a famous formulation, Bruce Trigger (1990) frames the construction of monumental
works as “conspicuous consumption,” a term he borrows from Thorstein Veblen (1899). He
looks to the general trend of early societies being primarily concerned with economizing the
perceived labor effort required to accomplish necessary tasks, as human groups likewise do
today. This concept falls under the “principle of least effort” put forth by G.K. Zipf (1949).
Monumental architecture, to Trigger, violates this principle, flaunting the excess labor held at the
rulers’ disposal and showing off its mobilization toward an unnecessary (at least in the sense of
survival) task. The concept has been broadened to a more general consideration of “signaling
theory,” subsuming the above points and connecting them to feasting and other conspicuous
displays of wealth (Bliege Bird and Smith 2005).
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While a useful formulation, and one which (in Trigger’s case) put into prose what many
may have taken for granted previously, taking a slightly offset perspective serves to complicate
the matter. First, many early monumental constructions, built to impress with their scale and to
appear beyond the capabilities of human hands, were completed with a remarkably reasonable
labor budget (Abrams 1994). That is to say, the goal of instilling awe through the monumental
scale of the constructions was accomplished according to the principle of least effort. Secondly,
having established previously the necessity of an arena for early complex polities to enact their
governmental functions and instill infrastructural power, the monumental constructions were in
no way superfluous. Their existence was unnecessary to human survival at the individual level
but integral to the survival of the governing body and perpetuation of their elite status.
Fortification
In its typical form as a large-scale, strategic construction effort, fortification readily fits
the definition of monumental. Monumental fortifications strongly define boundaries in a physical
manner, stabilizing what may have been a contested border and cementing it as a baseline for
future negotiation. A clearly-defined border is necessary for establishing infrastructural power,
and fortifications can provide that border, though they may pre-date unilateral control of the
territory they protect. Fortification is not an inherent element at the edges of political control, as
natural features such as rivers and cliffs, dense settlement up to the boundary, or the threat
otherwise of overwhelming reprisal against encroachment can easily substitute for constructed
barriers. Even households and other settlements, along with the daily activities and movements
of the people who live there, can establish a border by their presence alone, indicating
boundaries between the interior and exterior of a settlement or between neighborhoods and
districts within. Thus, while the border needs to be legibly defined for all those who encounter it
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as a clear sign of a territorial nexus, it does not need to provide defensive advantage. In cases
where the border is fortified, however, it sends the message to outsiders of impenetrability and
the ability by those within to mobilize a massive coordinated labor effort.
Defining boundaries visibly and tangibly on the landscape impacts the local social milieu
in the construction effort itself and in the hierarchization of space created. Whatever the
compelling force that led to their construction, fortifications would have promoted a common
identity among the individuals that formed the work parties as they shared effort toward a
common goal. Efforts to maintain them would promote social systems to administer the work,
again unifying populations (or sowing discords within them if there was disagreement as to the
approach). The maintenance of the physical appearance and structure of a space, along with
performance within as an arena for action, sustains the space as an active element within a
society, keeping the past alive and relevant in the present as a conscious “enactment of
landscape” (Davenport and Golden 2016, 186). Boundaries thus draw legitimacy and
effectiveness from being performed. The bodily experience of boundaries is essential to their
function, serving as a hegemonic force that instills their significance in peoples’ minds and
lessens the need for active patrol and threatening enforcement of them. Acknowledgment of their
legitimacy is a form of regulation, and like any planned feature their effectiveness at transmitting
their intended message dissipates as that regulation, or active physical and conceptual
maintenance of them, decreases or disappears.
Temporality of Fortification
Investigation into the temporality of apparent fortifications permits interpretation to move
beyond a monolithic assessment of them as unchanging barriers serving a simple purpose
throughout the time they have existed. Fortifications still extant in the present have often stood
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for many centuries and were subject to constant negotiation related to maintenance,
augmentation, theft of materials, and control of space. Practice related to such features surely has
taken many forms over the time they have been standing.
Questions first into their establishment can fill in details regarding their initial impetus.
Were they erected methodically according to an established plan, a deliberate and planned
response to long-term circumstances? Or were they instead hastily thrown up in the face of
sudden danger, a rapid response to an imminent threat? Branching out from those first two
questions, it is instructive to investigate their time of active use. Did they present a formidable
barrier across the entirety of their history? Or did they start as a more subtle obstacle, augmented
in response to new threats at a particular time? Active maintenance and vigilance by guards or
others nearby along them is also requisite to their defensive functionality. Even somewhat
formidably tall and steep features can be scaled fairly readily if one desires, assuming an armed
cohort isn’t actively working from above to prevent the ascent. Were once-active walls
abandoned as vestigial, forming a notable but unmaintained feature in the landscape transitioning
into a ruin? Alternate uses can also be established for defunct fortification. Too bulky to
dismantle, many are incorporated into city expansions or occupied by more peaceful activity.
Social Aspects of Construction Planning
The planning and organizing force needed to bring fortification into existence has often
been assumed as centralized and in full control of a large labor pool. As with other types of
monumental construction, defensive features planned at a super-domestic scale, often from a
bird’s-eye perspective, implicate the control of land and resources and the ability to compel
collaborative, shared action toward a coherent end product. Some form of unilateral decisionmaking individual or body was likely necessary to manage these efforts. However, such a body
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would not inherently be vested with elite power as a hierarchical authority. In strongly stratified
societies, such an arrangement is more likely; in otherwise egalitarian societies, a number of
mechanisms are in place to maintain the status quo and restrict attempts to secure exclusionary
power (R. E. Blanton 1998). In these latter circumstances, the ability of the central authority to
exercise power rests on the consent of those participating, which they can revoke if a consensus
is reached that the authority is ineffective, unfair, or otherwise no longer legitimate. Whatever
the attitude of the participating populace to the authority in charge, the resulting construction
would promote a defensive solidarity (E. Arkush 2018, 3), a social bonding founded on shared
risk, dwelling together in shared, secure space, reciprocal benefit to collaborating on defense,
and the greater efficiency of communal versus domestic defensive construction.
Domestic defenses are differentiated from monumental fortification by their scale, with
the latter benefitting from the economies of scale. As circular enclosure increases in area
contained, correspondingly less labor is required per person to construct the perimeter wall,
assuming a roughly steady area occupied by each individual within (E. Arkush 2018, 2). Concern
with protecting one’s own domestic space and those of immediate relatives is of a different
nature than the concerns compelling monumental fortification, and scaling up to the latter
requires a shift in community relations that parallels the greater trajectory toward complexity.
What, then, can we know about the intermediate forms of the process of scaling up?
Ethnographic investigation of the Coast Salish of the Northwest Coast in North America
(Angelbeck 2016) provides some indication of how such a shift could have been made palatable
to residents of a community. In this example, individual autonomy was maintained by the
general responsibility among the households within to establish their own domestic-level
defenses, consisting of underground refuges. These provided securing against small-scale
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raiding; however, when large-scale attacks were undertaken against the site, residents fled to
communally-established, shared fortified spaces that were inter-household and village-wide. This
patterning continued to scale upward to the level of regional coordination, as lookouts and other
defensive spaces were built in conjunction with friendly neighboring sites. Monumental defense
was thus enacted within a framework of common assent, accounting for the drive by the
populace to maintain autonomy in a time of growing social unification. Arrangements like these
are by no means universal, but nonetheless serve as a counterexample to the unquestioned
assumption of a strong central ruler as the sole force able to compel the construction of
fortification at a monumental scale.
Circumscription of the landscape and the establishment of physical borders is a move
requiring power and maintaining an established extent of control requires sustained effort.
Borders are liminal spaces, the sites of the transition of authority and therefore contestation (E.
N. Arkush 2015, 65). These frontier zones take on myriad forms on the ground and in the
sociopolitical outcomes they produce, dictated by the distance they sit from the center that
controls them as well as their proximity to the influence of other groups (Parker and Rodseth
2005). However, the peripheral spaces should not simply be characterized by the degree to which
they mimic the center and its immediate hinterland in a sort of distance-decay model of
influence, as the influence instead flows in both directions. In many ways, the center is itself
defined by its relationship to its edges (Schortman and Urban 1994). In situations where the
boundary is between central authority and untamed wilderness beyond, the frontier frequently
acts as the nexus between ordered, moral space and disordered nature. As access point to the
region, sites along borders frequently functioned as gateway communities (Hirth 1978),
regulating long-distance trade and establishing markets.
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Functions of Fortification
The most fundamental aspect of fortification is to impede and channel movement. They
can do so by intimidation, dissuading by their enormity or apparent impenetrability even an
attempt to approach them directly (E. Arkush and Stanish 2005). They can also establish an
advantageous perch for defenders, allowing easy view of the attackers and the high ground from
which to launch missiles while shielding against return fire. The form chosen for fortifications is
heavily influenced by the weaponry in use and against which they are intended to defend, taking
into account as well that attackers are not allowed safe space from which they are out of range of
defenders’ weapons (Keeley, Fontana, and Quick 2007, 67–79). Ultimately, it is the alteration of
affordances of movement across the local topography, making otherwise desirable paths more
difficult and pushing attackers to more vulnerable location, that factor most largely into the
design considerations of fortifications. Such transformations remain in effect in times of peace as
well, requiring features such as gates to allow everyday movement to proceed.
The boundaries created by fortifications reflect existing separation between groups,
which is then reiterated and carried forward in time from their construction (M. L. Smith 2003).
The cues, directions, and direct impact on affordances of movement transmitted cultural meaning
that promoted certain behaviors while restricting others (Rapoport 1990), likewise a reflection of
the desires of the architects and sponsors of the project but also a message that was transformed
and reimagined in its post-construction use-life (Brand 1994). As elites began to assert their
authority over populations and physical terrain, their use of barriers and fortifications to delineate
restricted space allowed them to capture exclusive control of charged locations and associated
ritual practices, thereby reifying the emergent social stratification (Villamil 2009, 5).
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Section Summary
The builders of Muralla de León carved out a section of land with a clearly-defined
perimeter for settlement. This visible boundary separated the land within from the realm of the
untamed, natural world into something more regular and orderly. That is not to say that at the
time of the site’s establishment, or among any subsequent generation to dwell within and around
the site, that an absolute distinction was made between artificial, human-made spaces and natural
ones. Instead, the definition of a perimeter, the apparent defensive functionality of the enceinte,
and the leveling of surfaces within the site boundary redefined that space as one purposely
altered and regularized. As discussed in Chapter 5, the regional setting of the site meant that it
may have functioned as a border site, at the edge of a polity’s area of control or even an
offensive effort to extend their reach. Ultimately, the fortifications appear to have been
constructed in an unrushed manner, executed according to a precise plan. This fact likely speaks
to a long-term interest in defense rather than an immediate dire emergency, and suggests that
warfare was a regular concern in the area at the time of initial construction.

Movement and Hydrology
Human Movement Across the Terrain
As emphasized above, culture and society are actively constituted, and it is only through
movement that interpersonal interaction, ritual, trade, conflict, and most other cultural practices
can occur. The pathways of everyday life, which define the layout and extent of daily experience,
are crucial to understanding the world of the individual in the past society under study.
Within the Non-Representational Theory of Nigel Thrift (2008, 8), “the world is made up
of all kinds of things brought in to relation with one another by many and various spaces through
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a continuous and largely involuntary process of encounter,” an approach that emphasizes not just
things and the practices that bring them into relation, but importantly the movement that enables
these connections. A static life does not exist; people are inherently brought into contact with
other individuals and with material things through movement. Movement entails decisionmaking, habit, and partial experience. Chance encounters and near misses are the consequence of
subtle decisions, some arbitrary and others enforced by the physical and conceptual layout of the
local terrain.
These notions harken to the discussion of “walking in the city” by de Certeau (1984). In
our everyday life we do not experience the world from a birds-eye view, though in the modern
cases where such a thing is possible (via air travel, or satellite view on Google Maps) we are not
involved directly in the panorama we are viewing. The nuances of movement—the speed, the
mode of transport, the terrain, the time of day, the weather—all come together to define our daily
experience and determine our points of contact with the world around us. The physical nature of
that world, in the totality of the built and unbuilt features we interact with, is dictated in many
ways by planners and other authorities who, as required by the nature of the undertaking, took a
God’s-eye, totalizing perspective. Such a viewpoint is what leads to attempts at High-Level
Meaning, from Amos Rapoport’s (1988) tripartite scheme, imposing models of order at a scale
not always observable directly by those within it on the ground.
Hydrology
An integral element of the generative landscape, the study of which is distinct from but
parallels that of movement, is hydrology. In the same way that affordances of movement can be
calculated from concrete physical factors mapped spatially, so too can water flow and pooling
patterns. Its “gravity flow,” that is, its tendency to follow the path of least resistance as it
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descends from higher to lower elevations, makes its flow path generally predictable
(Scarborough 2003, 39).
Second perhaps only to breathable oxygen, water is the most immediately necessary
resource to human survival. Though groups around the world have adapted to extreme variance
in the availability of water according to local circumstances, it stands that no person can survive
more than a few days without it, and most essential tasks (bathing, cooking, cleaning,
agriculture, and hydration) are highly dependent on it. Water can also, of course, prove
destructive, whether in damaging floods, drowning, or erosion from excessive rainfall. It is for
all these reasons that humans throughout our history have placed a priority on the availability of
water, often entailing large-scale construction efforts. The great importance of water, its essential
benefits and destructive power, makes it understandable that ritual practice and belief systems
related to it are common (Lisa J. Lucero 2006; Lisa Joyce Lucero and Fash 2006; Valdés 2006).
The Ephemeral Nature of Movement and Hydrology
Granting that an understanding of patterns of movement and hydrology within any past
society offers important insight into the limitations and practice of everyday life therein, the
issue that then moves to the forefront is the difficulty of observing either. Movement by
individuals across any landscape is inherently ephemeral, and hydrological patterns likewise
change according to shifting rainfall patterns, erosion, flooding, natural disasters, and vagaries of
the soil matrix and bedrock composition. The discrete manifestations of each through time can
leave some marks as evidence that lasts until the present, at times due to uniquely fortuitous
circumstances, as exemplified by the Laetoli footprints (Leakey 1981). While the overwhelming
majority of individual actions are lost to time, having left little to no mark in the first place,
reconstructions of local topography based on mapped and excavated ruins offer a model of the
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natural and human-made landscape at the time of occupation under consideration. A thorough
assessment of these reconstructions can offer insights into the factors driving the planning behind
their form. Here, meaning can be investigated not just in the static forms that resulted from the
planned terrain alterations and structure building, but also in the manner in which these changes
impacted the movement of people and water across the ground surface.
At a glance, these two categories may seem incompatible; humans act according to
complex decision making processes, invoking an overwhelming agglomeration of precedent,
cultural norms, intention, and other considerations in even the most mundane actions, while
water simply flows according to gravity along the path of least resistance. By limiting the
analysis of human movement, however, to a system of affordances and limitations, where the
basic parameters established are simply where it is easier, more difficult, or impossible to
traverse a point by foot, meaningful assessments of likely paths taken by past residents and
visitors through an archaeological site or other terrain can be made, offering a line of evidence as
to why a site layout was established in the way it was.
This investigation of meaning speaks to the agency of the builder, deployed against the
dwellers of the space by the constructed walls and channels themselves, as well as the impacts
upon the individual agency of the dwellers as their paths of movement were dictated by the
constructions. In terms of hydrology, parallel investigations can reconstruct the likely paths of
water flow as well as where it pooled, and assess the relationship of these dynamics to adjacent
constructed features as well as human activity and movement. Whether the water course was
natural or engineered, its visibility and availability, or alternately the movement it may have
enabled as a channel or discouraged as a moat, carried great significance to those dwelling in its
vicinity. The impacts of landscape modifications toward redirection, facilitation, or channeling of
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human movement and surface water flows can be captured under the concept of “landesque
capital” (Erickson and Walker 2009, 233–34; Sen 1959). Study of these aspects under this
unified concept at a variety of spatial and temporal scales offers the hope of re-creating to a
degree these otherwise ephemeral activities.
GIS Study of Movement and Hydrology
Spatial data processing using Geographic Information Systems (GIS) has risen to
prominence within archaeological study over the past few decades, as computer processing
speeds reached the point where the intensive processing required was attainable. Mapping and
other recording of spatial data has been a major aspect of archaeological study from its inception,
and GIS has stood as a promising technology for deeper understanding of spatial patterns as
documented archaeologically. Initial excitement regarding its potential gave way fairly quickly
to concerns as to the appropriateness of GIS to anthropological study, due primarily to its
quantified nature and its tendency toward mechanistic modeling of processes. As stated by Kisha
Supernant, these criticisms of GIS by archaeologists centered on the technology being
“reductive, environmentally deterministic, and reproducing disembodied experience of the
landscape” (2017, 1).
Such concerns reflected many of the issues raised by Postprocessualists against the
methodologies of the New Archaeology, which they claimed removed agency and creativity
from human decision-making and instead cast individuals as mindless automatons. Work in the
field over the past three decades has sought to address these concerns, finding ways to
investigate spatialized dynamics without artificial constraints placed on the possible outcomes,
especially through arbitrary categorization. Instead, the applications focus on use of it as a tool
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providing a line of evidence to be invoked in conjunction with others, filling in details as to
possibility and likelihood of competing interpretations.
Studying the possibility of movement through Least Cost Analysis (LCA) has proven to
be a relevant approach that accounts for the above critiques. At a basic level, LCA uses spatial
computing algorithms to determine the easiest path of movement from Point A to Point B
(Surface-Evans and White 2012, 2). Various algorithms can be used, and perhaps the most
influential aspect of the calculation is the friction surface. Determined by the user, usually as a
proportional combination of various surface overlays such as slope and ground cover, the friction
surface defines for each cell in a raster grid the cost of traversing it. Naturally, the choice of
which factors matter and the weighting of each has a huge impact on the output and the
congruence of the model to reality. This basic structure forms the foundation for a number of
approaches that also incorporate aspects of human cognition and agency in order to avoid
devaluing humans to the level of unthinking automaton.
In studies around the Maya site of Copan, Heather Richards-Rissetto (2012; RichardsRissetto and Landau 2014) combines LCA with spatial syntax and the form of built structures to
assess visibility and access in order to evaluate social processes and meaning in site layouts.
Lauren E. Kohut (2018), in her study of the Colca Valley of Peru, has explored the
archaeological applications of “wall-to-wall” analysis within the Circuitscape program to
produce a combined surface that calculates overall potential of movement at each point within an
area. This method serves to break the analysis free from the necessity of defining specific start
and end points and allowing for assessing the landscape in its entirety. A third recent approach,
established by Weston C. McCool (2017) for Late Intermediate period fortifications in Nazca,
Peru, does not use LCA directly, but instead assesses fortification for defensibility and its
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relation to accessibility using GIS. This quantitative model lends itself to follow-up LCA
calculation, and at its core already touches on LCA in its determination of investment in
fortification based on natural accessibility.
As with affordances of movement and the scale of monumental architecture, modeling
the flow of water across the local terrain allows archaeological analysis to move from the realm
of the vague and speculative into data-supported assertions, in this case regarding the interplay of
ancient settlement and hydrology. In discussion of their work at Waybil in Belize, Scott Macrae
and Gyles Iannone (2016) describe how this modeling requires first the construction of an errorfree digital elevation model (DEM). While a DEM is used as well for the above affordances of
movement analyses, any errors here could be far more misleading. This elevation surface layer
can be established from on-the-ground measurements, remote sensing, or a combination of the
two, as described in Chapter 7. Mapped structures and other observed features can and usually
should be included as well. From there, the Arc Hydro tool set is used to determine drainage
patterns and catchment basins. By then tying in factors such as soil cover, extant bodies of water,
known precipitation rates, and documented features such as channels, dams, and other
architecture, analyses can be run on total outflow, the projected flow rate at significant points
along the flow path, the impact of water flow on affordances of movement, and the significance
of hydrology to the site plan and vice versa.
Section Summary
The most immediately apparent aspects of the Muralla de León landform as fieldwork
began at the site were the magnitude of the enceinte constructions and the presence of apparent
hydraulic features in multiple areas within. In terms of Lower-level meaning in Rapaport’s
tripartite scheme, both the defensive and hydraulic features serve a similar purpose: to channel
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and otherwise moderate movement. Defensive features physically alter the patterns of movement
of people, while hydraulic features do the same for water. The movement itself is ephemeral and
can only leave indirect traces; the design of the features, though, can tell us today about their
goals. Furthermore, careful GIS analysis can serve to model their practical effects, providing a
window into the outcomes of these constructions.

Chapter Summary
This chapter has established the broad theoretical foundation on which the dissertation
project is built. The arrangement of Muralla de León was in many ways cemented by the
monumental fortifications in place from early in the site’s construction history. The intermeshed
approaches of spatiality and temporality serve to frame the continuous interactions between
individuals (dwelling in and around the site) and the built environment that took place across
perhaps 1800 years, and in ways continues in the present. The ways in which these constructions
channel the movements of both these dwellers and the water that flows across the surface speaks
to an agency that was embedded in the built forms from the time of their establishment. In
Chapter 3 that follows, the theoretical discussion is continued with a specific focus upon warfare
and its impact upon the process by which sociopolitical complexity is initially established, an
outgrowth of the underpinnings provided here in Chapter 2.
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The question of the role played by warfare in the rise of human society is one with great
resonance to our political, social, and economic understandings of the world as it exists today.
Far beyond an esoteric exercise in deducing the events and processes of long-ago events, insight
into how warfare functioned at these times is instructive in understanding the bases of power in
our society and the variability in practice through time. Did a particular threshold of
sociopolitical complexity accompany the initial appearance of warfare? At some level, does
complex society inherently function to promote conflict resolution and avoidance of physical
violence? By the same token, is large-scale society itself dependent on warfare and the threat of
violence to remain intact? These questions all offer hope for a better understanding of human
activity that can be invoked in future action as the population of our species grows ever larger.
Archaeological study provides the main avenue of investigation into the topic, a result of its
temporal coverage that well pre-dates any written text.
The rise of sociopolitical complexity is a process long targeted by archaeological inquiry,
usually with the goal of determining general laws according to which the process operated.
While it is understood that humans lived in mobile foraging groups until the worldwide change
in climate brought about by the Holocene, it is less clear how the shift toward agriculture,
sedentism, and non-egalitarian social structures was independently propelled forward in
locations around the globe. Production of food appears to be one necessary (but not sufficient)
condition for the shift, essential to feed and sustain the growing permanent population. The
interrelationship between food production and other factors, including control of long-distance
trade and labor forces along with promulgation of ideology, forms the basis for much of the
study into this topic.
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As a new and useful approach to characterizing social patterns in emerging urban centers,
settlement scaling analysis is invoked here to frame the dynamics that would emerge as a
response to the aggregative setting. The approach originated as a tool for analyzing patterns in
present-day urban spaces, explaining settlement patterning, the pull factors that draw people to
live in dense arrangements, and the ways in which urbanism is attained without needing to
invoke a strong, centralized, top-down authority to impose it. More recently, it has found
applicability to archaeological settings as well. Consideration of that approach is placed
alongside the notion that elite control in early settlements would not have been as comprehensive
as often presented. Factions and other alliances of individuals within the greater whole would
have held varying allegiances, often but not always in competition with each other. Their
contestations would have been fundamental to the establishment of stratified society, and the
multiscalar elements of those interactions are considered here.
Archaeological study into warfare as it relates to the rise of sociopolitical complexity can
be broadly classified along a continuum of frameworks ranging from coercive to cooperative.
These poles generally correspond to the larger understanding of what pillars are foundational to
the functioning of society. Coercive framings place brute force and the threat of physical harm as
the underlying factor motivating action and, in the past, convincing people that living in an
unequal society at a subservient level is in their best interests. On the other end, more
cooperative frameworks see shared action toward a larger goal as the prime motivator. Neither
extreme is “correct” in any absolute sense; as will be seen, each contains and is reliant on
elements of the other. By looking at specific interactions within these past societies, though, and
avoiding misleading a priori assumptions (such as assuming that monumental features must have
been built by coerced labor, or that perfectly rational economic decision-making promoted the
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formation of councils or ideologies), the hope is to tease out the factors that drove individual
action and promoted broader shifts across groups.
As an interrelated but distinct form of interaction, long-distance trade forms an important
counterpoint to the role of warfare in past societies. Warfare and trade are discussed as two
interrelated prongs of interaction between groups that promote exchange of goods and ideas as
well as the movement of individuals, potentially working toward political coalescence but can
also possibly encouraging fragmentation or purposeful isolation. Broadly, the archaeological
study of warfare has served to add great temporal depth to our understanding of armed conflict
between groups in the past. It takes us beyond the texts, often heavy with implied causation
regarding the lead-up to and consequences of particular conflicts, and offers understanding at the
level of practice. As warfare tends to leave behind a robust material record of weaponry,
fortification, evidence for burning, and physical injury observable in human remains, it offers
numerous possibilities for archaeological study. Many such studies have traced the role of
warfare in the establishment of sociopolitical complexity, a few of which are reviewed in the last
section of the chapter, alongside consideration of the types of evidence that can indicate the
occurrence of warfare.

The Establishment of Sociopolitical Complexity
Investigation of the factors that initially drove societies to fundamentally restructure
away from egalitarianism and into a stratified arrangement have come to varied conclusions, but
common among them is it was a process, stretched across time and a progressing array of
circumstances. At no point was a conscious decision made by a group to wholesale transform
from one anthropologically-defined unit (“tribe” or “chiefdom”) to another (such as “state”).
Instead, decisions and dispositions (Ashmore 2002) in overlapping spaces continued iteratively
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through time, leading to evolution of the social and spatial setting. Even apparently rapid
processes were generally set in motion long before, the background prerequisites for the change
slowly established until one day some individual or group took advantage of the favorable
conditions and called them into action. The transition to complexity in these cases came about
not as an inevitable drift, but as the conscious harnessing of enabling factors that would not
necessarily have resulted in complex society on their own. Therefore, the temporal aspects of the
transformation, their intelligibility on the scale of an individual human life span, must be
considered in tandem with the spatial component.
Often associated with the category of “the state,” sociopolitical complexity refers to the
establishment of permanent stratification within a society, where a minority subset of the
population is authorized to exert its will upon some, if not all, other members of the local group
in a defined range of matters. Control of a degree labor is usually inherent to the scheme, as is
the requirement of tribute payment of a percentage of goods produced domestically. Service’s
(1962) typology of band, tribe, chiefdom, and state, though helpful for general discussion, carries
with it numerous limitations. Its broad utility lies in modeling group behavior according to the
scale of the society, correlating group size with other variables such as subsistence strategy,
political structure, kinship system, and economy. Its main issue relates, though, to categorization,
shoehorning a variety of expressions into one of four types and presuming a broad similarity
within each individual type. As summarized by Runggaldier and Hammond, “complexity is not
synonymous with state-level society” (2016, 42).
The typology also emphasizes stasis over change, neglecting to engage with the question
of how change can occur within each of the categories through time (Birch 2013). In discussion
of early complexity, the consequences are such that there is a perceived threshold crossed by a
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society where it transforms into a chiefdom or a state, and that the trajectory across that threshold
takes a similar shape across societies. Early states, then, are viewed as members of an exclusive
club, overwhelmingly similar and differing only in superficial aspects, as opposed to bands and
tribes and the great variation seen in each (Yoffee 2005, 5). The work here aims instead to tie
together these various processes by what they share in common. Thus, discussion of “states” as a
typological marker is avoided, and the broader “early complex polities” of Adam T. Smith
(2003) is invoked. Where the term “state” is used in this dissertation, it refers to the policies, the
spaces, and the individuals that constitute a polity.
From a zoomed-out chronological perspective, it is true that a number of major changes
generally, but not universally, accompany the transition into socially and politically complex
society. This “package” of traits has been the subject of great debate, in an attempt to define a
standard trajectory taken as societies adapt and grow (Jennings 2016, 6), as seen, for example
regarding Mesoamerica (Creamer 1987; Kirchhoff 1943). Over time, though, the large number of
exceptions that appear in any model brought to light the fact that there not one typical path
toward complexity. Fluctuating patterns of coalescence and dissolution characterized the process,
only perceptible as a positive trend toward greater consolidation if one looks broadly, beyond the
generational peaks and troughs and to the slow but steady growth in size across the reconstituted
polities, a notion captured by the Dynamic Model of Joyce Marcus (1993; 1998).
Alongside the difficulty, discussed above, in crisply defining “the state” is the oftenfuzzy temporality of that transition to that level of stratification. Ordering landmark events
through time can be difficult or impossible at the chronological resolution offered by
archaeological dating. Furthermore, material evidence from this early time is often scant, or
buried inaccessibly deep (or destroyed entirely) by subsequent activity. Thus, the frequent
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presumption that a strong political entity must have been established in advance of the associated
transformations cannot usually be supported by available data, and is instead put forth based on
academic precedence and supposition. Two common elements that appear universal in the rise of
complexity are population growth and increased interconnectedness between regional centers;
Claudia Glatz (2014, 127), for example, describes the initial appearance of “large-scale depictive
monuments” portraying southern Mesopotamian rulers in the middle of the third century B.C., a
time where both of those elements had rapidly increased. Approaches like these can be roughly
grouped together as “settlement scaling analysis,” explained in depth in the next section.
Section Summary
Study into the establishment of sociopolitical complexity can be fruitfully pursued by
archaeological study. However, there are several factors that inherently complicate such
investigation. The early date at which the relevant processes occurred, along with the tendency
for intensive subsequent occupational activity at the sites in question, often make it difficult to
isolate material patterns from the era when complexity was established. Additionally, the
temporality of the process can be elusive due to the resolution of archaeological chronologies,
with multiple generations of activity congealed into one, often centuries-long, period. At Muralla
de León, these factors are further complicated by the fact that the regional dynamics of the
Middle and Late Preclassic are only now starting to emerge in detail. A major thrust of this
project is to contextualize the Preclassic regional patterns in relation to Muralla de León to
establish what forces compelled the monumental constructions there and the goals in doing so.
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Settlement Scaling Analysis
A body of literature identifiable as settlement scaling analysis undermines the perceived
necessity of presupposing a strong political entity as the motivating factor behind the changes
seen in early complex societies. Instead, it accounts for them through demonstration of the fact
that the transformations associated with the rise of complexity can be attributed to adaptations to
rapid population increase made around the world at various times in the past and the present. It
thus takes the approach that the rise of complexity should be investigated as decisions made in
response to growing population density in an aggregational setting, looking to how this process
played out instead of trying to infer why it occurred (Birch 2013; Jennings 2016; Johnson 1982;
Pauketat 2001). These schematizations focus on the overlapping networks that emerge as
populations compress into shared, delimited space, the urbanization process that facilitates
interaction through dramatically reduced friction costs and distances to travel. Connected by
Michael E. Smith (2020) to the “energized crowding” of Kostof (1991, 37), settlement scaling
looks at the dynamics of this exponential increase in interactions as greater than the sum of its
parts, a “social reactor” (Bettencourt 2013) that drives innovation and catalyzes the rapid
development of new technologies and new modes of social interaction.
Settlement scaling analysis builds on work relating to present-day and historically-known
cities (Bettencourt et al. 2010; Turchin and Nefedov 2009), which established standard
coefficients of area-population relations (2/3, or 0.67) as well as population-wealth relations (7/6,
or 1.17) (M. E. Smith 2017). The first, area-population scaling, establishes a sublinear trend in
growth, indicating that the larger a settlement grows, the denser the population within. The 2:3
ratio indicates that for every three people added to the population, the occupied area only
increases by two person-units from the initial arrangement. Population-wealth scaling, as a
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separate but equally universal trend, demonstrates that as population grows, per-capita wealth
increases in superlinear fashion. The 7:6 ratio indicates that for every six people added to the
population, seven individuals’ worth of wealth (according to per-capita wealth prior to the
addition of the six) is added to the system.
In documenting these consistent relationships across societies, basic underlying patterns
of growth in population density can be quantitatively expressed without reference to the
economic system in place, nor to the coercive role of rulers in compelling in-migration to
incipient urban centers. This work was first related to archaeological data by Ortman et al. (2014;
2015), who established its pertinence and applicability. The underpinnings for these models can
be traced back to archaeological work done by Gregory Johnson (1978; 1982), demonstrating
scalar stress as a motivating factor for the establishment of hierarchical control systems in early
aggregative societies.
The relevance of settlement scaling research to archaeological inquiry into to the rise of
sociopolitical complexity and the dynamics of early urban settlement is twofold. First, it
establishes that the same underlying factors are at play across an incredibly broad range of
human settlement, from early sedentary villages to present-day metropolises. By removing the
idea that there is a fundamental break between the dynamics observable today and those of
earlier peoples in their decision-making regarding settlement arrangements and interactions, a
world is opened up that allows application of lessons from the present to these early settings that
are no longer directly observable (Ortman and Coffey 2017). Not only does this allow for more
robust understanding of early society, it makes the conclusions drawn from such study applicable
to our world today (so long as circular reasoning is carefully avoided).
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Secondly, this framing demonstrates that the associated changes generally seen alongside
the rise of sociopolitical complexity can be framed as responses to the practical challenges
imposed by settlement aggregation (M. E. Smith 2020). In this way, it avoids the necessity of
unfounded presupposition of what forces propelled the aggregation in the first place, and
therefore the assumption of coercive stress (forcing unwilling populations to move near the
center and provide labor and supplies to the effort) or collaborative maximization based on
practical economics (which is often assumed but difficult to identify in group decision-making).
The manner in which people arrange themselves in space in a settlement is predicated
upon practical considerations, necessarily avoiding restricted or inauspicious areas and aspiring
to make the best possible use of the local topography and available resources. Socially, this
strategy entails finding a balance between the costs of necessary everyday movement and the
benefits of the interactions promoted or mandated by one’s placement (Ortman and Coffey 2017,
665). These considerations would have shifted through time, especially as population density
continued to increase. Where initially the ease of movement facilitating interactions with
neighbors could have been a benefit, scalar stress brought on by too many new neighbors moving
in nearby would push in the opposite direction, promoting the construction of barriers and other
means of limiting daily interaction while promoting privacy. By extension, the parceled-off
units, the spatially-defined neighborhoods that result from these interaction-limiting barriers,
would naturally develop a common identity and shared activities to promote community
(Johnson 1982, 406; M. E. Smith 2020, 44).
Section Summary
The effects of settlement aggregation upon patterns of activity appear to play out in a
consistent manner in both the past and present. This dynamic suggests that the trajectory
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societies follow in the move toward complexity is explainable as adjustments made in order to
accommodate a growing and increasingly dense population, a bottom-up catalyst that does not
rely upon competent top-down dictates from the emerging elite class. This framing opens up
space for investigation into collaborative action between individuals and groups as a driving
force toward complexity. In framing the Preclassic dynamics at Muralla de León, this approach
defines a practical means by which the monumental constructions could have been planned and
executed without need to presume a distant, expansionary power as the driving force.

The Partial Nature of Control by Early Elites
In modeling the emergence of early social and political complexity, it can be tempting to
conceptualize the shift as categorical, a wholesale societal transition into a new arrangement.
However, in practice individuals and groups would have been assimilated piecemeal at varying
rates according to their own power and position within the existing system. Elites could have
acted (and did act) with less than absolute control over the populace (Yoffee 2005, 6), effecting
noteworthy change in their influence over and ability to motivate labor from an incomplete but
substantial percentage of local residents (M. L. Smith 2011, 44). Even among those who were
involved, activities such as monument-building and ritual action were only part-time labor
obligations; “each working person undertook many other forms of energy expenditure when not
working on a leader-directed task” (58).
A visual analogy related to this frequent disconnect between models and reality comes
from mapmaking. Territorial control, including that of early political units, is overwhelmingly
depicted as a solid mass across a swath of land, with sharply defined boundaries that imply
complete control within and absolute borders (M. L. Smith 2005). The ease with which we
envision this dynamic is aided by the modern-day parceling of every bit of land and assigning it
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to a country that exerts sovereign control over it. By implication, there is a binary of control as
dictated by location; one is either within the geographical boundary lines and subject to control
of the leader, or outside of them and therefore free of influence. Such conceptualization is
established and reified by creation of and reference to the map, but elides the complexities of
interaction within the polity, the shifting powers amid the players there, and the overall
distributed and network-based structure of influence within.
Egalitarian societies do not exist as such by default, but have their own active and
established mechanisms by which the status quo is maintained and any move toward hierarchy is
pushed back against (Feinman 2013, 37). Thus, what was formerly categorized as “primitive”
society was not so mindless in its social structure, as egalitarianism was maintained with
allowances for status differences between individuals. Even in certain forms of chiefdoms, the
seemingly elite role is confined to a limited repertoire of prescribed action, and the apparent
benefits of holding the position are outweighed by obligations and expectations, with little hope
to translate success in the role into augmented authority (Clastres 1987, 207–8). Such constraint
on elite authority continues in various forms even as a hierarchy undeniably emerges, a trend
described as “egalitarian behavior” by Blanton (1998, 151) and defined by him as behavior that
“aims to establish and uphold restrictions on the exercise of exclusionary power, whatever its
social setting in simpler or more complex societies.” These forces serve to argue against any sort
of conceptualization of the transition to complexity as a process that happened passively, at least
at a rate noticeable within a human lifetime. If the social structure changed noticeably for the
individuals involved, other tactics must have been invoked to ensure compliance and acceptance
of the altered social setting, which would in many cases have directly violated the established
practices and norms of the society.
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Absent direct evidence of groups imposing their will upon others to assimilate them into
an existing hierarchical arrangement, it can be assumed that a stratified structure was not initially
the direct goal of actions taken by individuals and groups seeking greater influence and prestige,
“aggrandizers” in short (Clark and Blake 1994, 18). While they certainly sought an advantage
over their peers, without a template for permanent, institutionalized inequality these aggrandizers
would not have necessarily sought such transgenerational alteration. Rather, their priorities were
more immediate. Much like the unintended consequences of Rosemary Joyce (2004), where
early building events literally established the foundation for later monumentality, the actions of
those who prevailed in a competitive setting were the first step in the direction of the
stratification that followed. The later social structures were not anticipated by the aggrandizers
nor aspired toward; instead, they would have been operating for their own benefit and that of
their kin, without a view further than a generation or two beyond their own passing. It was the
maintenance of the situation, the continued effort to shore up their gains, that promoted habitual
practice by aggrandizers over generations. The incremental consolidation and naturalization of
their advantageous position through time is what established a stratified elite.
As Mann (1984) has argued in his discussion of infrastructural power, it is specifically
through control of territory that elites in early states consolidate their power and establish a
permanent stratified social system. This notion is inferred as well in Marcus’s (1998) “Extension
of the Dynamic Model,” wherein she compares cycles toward sociopolitical complexity across
seven early states from around the world. While such a formulation may on its face appear to
contradict the arguments and theme of this section, it instead speaks to the temporal and
conceptual blurriness of the shift from egalitarian to stratified society. Broadly-recognized
unilateral control of a defined territory by an elite group would perhaps be taken for granted after
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generations of stratified sociopolitical dynamics within the region, but such control would have
been contested upon its introduction. Likely, it would have arisen as the formalization of the
greatest extent of control ephemerally reached by previous powers (208). Infrastructural power,
then, would only have appeared in societies that had moved well beyond egalitarian structure,
where social memory no longer included a time before complexity and where elite control was
commonly accepted as a natural aspect of the social order.
The partial nature of control of the local populace and territory by early rulers meant that
the structure of power and of society was in continual negotiation and contention. Aggrandizers
jockeying for influence would develop connections with other individuals near and far, including
trade connections that could bring goods (both exotic and practical) into the local economic
sphere. As leaders began to stabilize and formalize their roles, competitors were offered a
position to usurp and a template to model their reign upon. Of course, the nature of the position
remained wide open to re-interpretation as well as expansion. The negotiation of power would
have taken place at a number of spatial scales, especially as long-distance trade developed.
Extending outward from the earlier discussion of urbanism, site planning, and the
production of nature, a major element of establishing a settlement in early sedentary context was
by exclusion. Settlement extent was established on the ground in some form, as was the
catchment area, exploited in part to feed the densely-settled residential core. Beyond lay the
unplanned, unarranged natural world, the domain of mobile groups, resources, and eventually
other territory. While not monolithic across space, and differentially accessible to the diverse
members of the community, the establishment of these (at least conceptually) concentric spatial
and interpersonal relationships were a requisite precursor to the formation of institutionalized,
complex society (Jennings 2016, 19). These spatialized aspects by nature left material traces
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behind, though they are rarely straightforward in their message today. Much of the peripheral
development would have been more conceptual than materialized in its formulation, often
leaving little preserved evidence to tie it to associated developments in the core region.
The process of establishing new societal rules and cultural practices moved forward
based on strategic invocation and reworking of established cultural traits, rather than wholesale
introduction of new concepts (Clark and Blake 1994, 29). While extending the known world
outward through broader networks of interaction, previously unfamiliar materials and practices
were assimilated syncretically into the existing system, perpetuating it in a transformed state.
Riding the trend of population growth, these alterations would have necessarily accounted for the
increased organizational requirements necessitated by greater population density (Birch 2013,
13). The catalyst for these changes would have been transmission of information, facilitated
more readily by the increased population density and its increased sedentism. The potential for
information exchange, and therefore the rate of the “social reactor” effect of network theory,
increased exponentially, and those in the best position to exploit the related advantages were able
to advance to positions of power as a result (Johnson 1982).
While the concepts introduced thus far remove powerful leaders as unilateral forces in
promoting cultural shifts toward complexity, the question as to the respective roles of coercive
and cooperative forces in promoting and maintaining the changes seen remains open. Was it
coercion that brought people into coalescent settlements and kept them there long enough to put
down roots, establishing new cultural traits in their daily practice as an adaptation to the new
social and physical setting? Or did cooperation drive the in-migration that catalyzed the positive
scaling trend, promoting the establishment of group identity and collaborative action? These
questions are addressed in the following section.
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Section Summary
Building off of the notions introduced in the previous section, here again there is a
hesitance to presume a strongly consolidated power in place as the earliest steps toward
complexity were being taken. Taking this approach opens up an alternative suite of interactions
as the driving force behind the observed changes. Instead of looking outward to distant sites to
explain the impetus to build the enceinte at Muralla de León, perhaps local jockeying for power
better explains the observed dynamics. By assessing the occupational trends through time within
the site itself in relation to what was happening in the Macanché Basin more broadly, the project
seeks to garner a sense of the effects that the changes at Muralla de León had upon the
surrounding area, and whether they were more integrative or exclusionary.

Coercive versus Cooperative Forces in the Rise of Sociopolitical Complexity
In considering the establishment of social inequality and how the transition occurred from
egalitarian foraging societies to the large, unequal, stratified polities observable over the past few
thousand years and throughout the world today, the question frequently arises as to how an
individual or family unit would submit to an arrangement where they are subservient to others.
On its face, willing acceptance of such an apparent decline in quality of life to someone else’s
benefit appears counterintuitive, a sacrifice made with no direct benefit in return. As a result, one
can arrive at the conclusion that the individuals who occupied the earliest lower classes ended up
there through brute force, held down by the threat of direct reprisal or worse fates. How else
would they remain in place and continue fulfilling their duties? The assumption here is that in
later stratified societies, those of the present day included, the lower classes are so far removed
from the memory of egalitarianism that their subservient position feels natural. But as established
by settlement scaling analysis, the same dynamics can be seen in today’s society as in the deep,
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archaeological past; there is no up-front basis for removing the ability of past people, nor those
living in the present, to recognize their own situation.
This section considers the forces at play in early coalescent societies, seeking to define
the coercive forces alongside the role of cooperative and collective action in the process of
population growth and social stratification. These considerations are intended to establish the
terms of the debate while simultaneously moving past assumptions about the power of early
rulers to compel action. After establishing the general approaches taken by frameworks that can
be roughly grouped as “coercive” and “cooperative.” the discussion takes place with regard to
the concepts of temporality, settlement scaling analysis, and ideology, as explicated previously.
Attempting to characterize the nature of human interaction at the dawn of sociopolitical
complexity risks overgeneralization based on selective interpretation of available data. Indeed,
there has been a trend in forming widely divergent conclusions on the matter based on varying
interpretations of the same data set (Haas 1982, 1). Uniform explanations, then, are abandoned in
place of contingent descriptions that seek to uncover which motives and patterns dominate in
which circumstances. These framings look broadly to human-environment interaction and to the
intra-group and inter-group interactions at various levels that would have been occurring
simultaneously (Fuentes 2004). The lessons of settlement scaling analysis indicate that as
population density levels continued increasing, the transformations associated with the rise of
complexity likely occurred outside of the influence of any ruler’s whims, and instead were an
outgrowth of adapting to the population increase. The coercive and cooperative framings
described below are done so as a means to provide an academic history of thought on the topic
(Haas 1982; Roscoe 2013), adding detail to the discussion by framing them as a continuum of
expression that plays out on numerous levels simultaneously within any given society.
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The Coercive Model
Coercive explanations of the rise of sociopolitical complexity see it as emerging in
conjunction with the development of political power and the establishment of institutions.
According to Timothy K. Earle (1997, 4–10), the power sources available to early rulers were
social relationships, economic power, military strength, and ideology. Each of these sources are
seen to have been invoked by early rulers to different degrees, purposely so and with a tangible
end goal of increased authority in mind. “Social relationships” refers to strategic manipulation of
the kinship system and maximalization of its structural potentials of concentration of authority; it
is seen as a weak source of power, one which ultimately needs to be broken in pursuit of greater
consolidation of power due to its equalizing tendency (see the above discussion of “egalitarian
behavior” as used by Blanton). “Economic power” ties into trade, as well as control of the local
production of goods. It is the ability to restrict access to desired and necessary goods, and is
frequently reliant on military support. “Military might” is defined by Earle (1997, 7) as
inherently coercive, and by its existence (with reference to Carneiro (1981)) provides a simple
answer the question posed at the beginning of this section: the only way one would submit to the
authority of another is through brute force. “Ideology” here is not the ideology of Chapter 2, but
instead a top-down imposition enacted by ceremony and material practice.
Ultimately, Earle’s approach leaves little room for even the possibility of collective
action playing a determinative role in the development of complexity. Every one of his four
sources of power are purposeful and teleological. In his scheme, aggrandizers take stock of the
levers at their disposal and strategize as to how to best make use of each one. It is an approach
that assumes thorough knowledge of the potentials and consequences of many potential actions
by the aggrandizer, the changes taking place rapidly and perceptibly, and little to no influence by
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the underclasses now being ruled. However, he does note helpfully that “in the establishment of
a stable and centralized political institution, . . . all sources will likely be manipulated in the
quest for authority,” however, “primacy rests in material processes” (Earle 1997, 12). Again, we
see that things are communicative, that the built environment drives action and legitimacy, and
that the abstract notions held collectively in the heads of the past peoples being studied are
materialized concretely in a way that is at least partially accessible to us today.
A purely coercive framework of the establishment of sociopolitical complexity falls apart
quickly under even modest scrutiny (Turchin 2010, 28). Individuals are loath to submit to a force
they do not see as legitimate, and while momentary conquest by an exterior force is reasonable to
assume, the sustained subjugation of an unruly populace by early expansionary powers is farfetched. Resistance to such a scenario is natural and should certainly be presumed in a
circumstance where individuals clearly remember life free of such control.
On the other hand, in Carneiro’s (1970) classic formulation, “voluntaristic” frameworks,
resting upon consent of the governed (a la Rousseau’s Social Contract) or some unintentional
outcome of an automatic process initiated by the initiation of agriculture, all fall apart because no
group forfeits its sovereignty unless forced to do so. Thus, for him, complexity arises through
circumscription, as the outcome of battles between previously-autonomous political units for
limited productive space. What his formulation lacks, however, is a theory of how these political
units are able to organize in the first place. It also lacks accounting for permeability between
groups, or of collaborative arrangements such as trading relations, or for strategic resistance to
expansionary powers by regional forces. The dynamics of these early interactions took place at
several scales, and study of them should not ignore strategic alliances between distinct but allied
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village-level groups. It also should not ignore how quickly such alliances can shift in the face of
changing circumstances.
Perhaps the biggest flaw in invoking warfare and coercive force as the driving factors
behind the shift to sociopolitical complexity is their inherent instability (E. N. Arkush 2015, 10).
Societies at war are societies negotiating the structure of authority, and the distrust and enmity
that naturally follow from open hostilities work strongly against assimilation. While maintaining
that conflict is shown to have existed in the era from which sociopolitical complexity emerged, it
is necessary to assess the forces working toward coalescence from the other angle: that of
cooperative behavior. As with coercive forces, there can be no presumption that cooperative
behavior ever operates to the exclusion of conflict. Even in egalitarian societies, interpersonal
jealousies and perceived slights readily lead to individual- or village-scale conflict within an
otherwise mutualistic setting. Likewise, cooperative and collaborative behavior is frequently
integral to conflict, for example by acting in unison under an acknowledged leader and refusing
to retreat, or in working together to construct fortifications according to a master plan.
The Cooperative Model
Investigations into cooperative behavior as a driving force catalyzing sociopolitical
complexity look to a multitude of aspects, including urbanization (Jennings et al. 2016), ideology
(DeMarrais, Castillo, and Earle 1996), collective action theory (DeMarrais and Earle 2017), and
the relationship between collective action and resilience (Feinman and Carballo 2018).
Additionally, work by Richard Blanton and Lane Fargher (2007, 112) has addressed the issue in
a worldwide survey of premodern states. They focus on resource management strategies to
highlight the specifics of power within a polity, determining whether revenues are derived
internally, and therefore communal in nature, or externally and by extension less communal.
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An example of resource management strategies relates to hydraulic features, especially
those that are smaller and less than monumental in scale. These systems still require regular
maintenance by those who use and benefit from them; in somewhat of an inversion of
Wittfogel’s (1957) Hydraulic Hypothesis, such work could actually be indicative of collaborative
effort outside of despotic control (Feinman and Carballo 2018, 15). Even in more recent times,
specifically in France in the late Middle Ages, local control of defensive wall construction was
the norm despite the overarching control of the monarchy (Wolfe 2000). Lacking this historical
detail, the final product of these efforts would likely suggest to an archaeologist encountering
them a strong central authority that planned their form and organized the labor for their
construction; instead, a cooperative effort in support of the general good of the community could
equally explain their existence.
Spatial layouts and site planning offer as well offer information as to the possibility of
collective action. Communication and the potentials of movement as directed by the layout of a
site could indicate a ground-up influence on the design, though in many cases these trends may
be inseparable from the general rules of urbanism and settlement scaling (R. E. Blanton and
Fargher 2011). Perhaps more visible spatially from an archaeological perspective are changes
wrought by urban planners to realign the site layout and restructure its logic (R. E. Blanton and
Fargher 2012). The term “urban planners” as used here is not meant to necessarily imply an
expert individual that performed the role. Instead, it is meant to generally capture the individual
or group that conceived of a formal layout that was subsequently made manifest. Such alterations
often carry with them significance in legibility, administrative control, and imposition of
authority. In some cases, the restructuring was designed to break the old networks of power. In
others, the goal was to maintain the existing local networks to continue neighborhood-level day73
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to-day functioning as before while imposing a new top-level authority above. Most importantly,
though, these alterations had the effect of channeling some movement and restricting other
movement, creating exclusive spaces and the beginnings of elite control of ritual practice through
co-option of ritual space (Villamil 2009, 5)
In addressing the emergence of complexity, it is also necessary to consider how
urbanizing processes absent an expansionary impetus may have worked against centralization of
power (Jennings et al. 2016). Presuming an autochthonous development of increased food
production and concomitant demographic increase, enabling permanent settlement and the
impacts described above as settlement scaling, a local identity would develop in what may well
have remained an egalitarian society. Coordination of existing small-scale household and kinship
structures into a larger, settlement-wide decision-making body would have allowed for effective
management of the issues that come along with increased density through mobilization and
reworking of existing structures, rather than wholesale imposition of new hierarchy. External
threats to that way of life, to impose the will of an expansionary power, would likely have been
met with hostile resistance, a means of maintaining the way of life free of exploitation the
populace had lived in up to that point (Clastres 1987). Thus, instead of functioning as a
coalescing force, the divisive aspects of warfare may have served instead to maintain political
separateness in early settlements (E. N. Arkush 2015, 222).
Webster (1977, 357) implicated raiding specifically in this process, seeing it as a practice
that would have promoted us-and-them distinctions and therefore more sharply separated people
by group affiliation. What’s more, construction of fortification against raiding would have
necessitated group labor and investment in placemaking, while conflict resolution would have
been ritualized and likely have taken place within these new, restricted ceremonial spaces. While
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later warfare may have been conducted in an expansionary manner, this cooperative
conceptualization opens up the possibility that the initial egalitarian urbanism may have served
as a bulwark, aided by raiding and small-scale warfare, against broader coalescence and
consolidation of power.
Making room for cooperative behavior in past societies has rightly broadened the
discussion and moved it away from one that unquestioningly, and often unknowingly, places
coercion as the driving force behind observed human activity. However, downplaying the role of
coercion raises issues as to how cooperative behavior plays out in practice. One major stumbling
block is the free-rider problem, that is, how the society thus dealt with shirkers (Stanish and
Haley 2005:58). Certainly, any system that relies on good faith efforts from its participants opens
itself up to abuse by bad faith actors seeking to exploit its lenience. Thus, it is essential for such a
system to have in place a means of punishing non-compliance. Passive actions such as shunning
or decreasing their social status can be effective, but the apparent innateness of our human sense
of fairness (Fehr and Gachter 2000) can push people to go out of their way to actively punish
those who do not contribute their fair share as a check on exploitation of the arrangement.
A second stumbling block is consensus; that is, what about differences of opinion among
the populace regarding design and execution? How does the system account for those who
disagree with the direction of the project? Two options are for the system to allow for peaceful
disagreement, in which the loser of the conflict amicably participates in constructing the designs
of the victor, or dissolution, in which the loser splits off and starts a new faction. Which direction
the process leads likely has to do with the ability of each side to rally supporters, and this fact
makes the circumstance remarkably similar to the underpinnings of a coercive structure. In the
latter case, popular support is likewise drawn from a sense among the populace of the legitimacy
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of the endeavor, which drives willingness to participate in the project. Thus, the issues proposed
for cooperative frameworks are equally at play in those founded on coercive power.
Section Summary
Coercion and cooperation are interlinked in their goals and manifestations, and play out
in every society at a variety of levels in a complex entanglement of relationships. Wholesale
categorization of observed patterns as coercive or cooperative is therefore reductive. However,
tracing the elements of, for example, the construction effort in building monumental public
architecture that rely on cooperative agreements and those that are compelled by coercive force
can be a productive exercise. By avoiding the axiomatic presumption that the early monumental
construction effort at Muralla de León must have been planned and organized by a centralized
authority exerting coercive force upon the laborers, the project aims to widen the interpretive
possibilities regarding the sociopolitical structure in place at the time. This framing allows for
the possibility that the effort arose from a locally-grown, collaborative impetus as opposed to the
dictates of an exterior, expansionary force.

The Nature of Warfare in the Distant Past
As a manifestation and driver of both cooperative and coercive force within a society,
warfare exists as a powerful force shaping human interaction. It is an extreme form of collective
action, readily imagined as the worst of humanity’s outputs and simultaneously as the venue for
its greatest triumphs. In order to consider its significance to the process of establishing
sociopolitical complexity here, warfare must first be defined. Not all coercive action is warfare,
nor is all violent action. In-group social sanctions can take the form of both coercive and violent
action, and individual conflict can likewise be violent. As Raymond C. Kelly (2000, 21) notes,
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based on work by Fabbro (1978), “war is not related to violence as simply more of the same, but
instead entails the deployment of violence in accordance with a distinctive logic, contingent upon
concepts rooted in the sociocultural system.”
Violence, Warfare, and Raiding
Violence is a broader term than warfare, a notion important to keep in mind as the two
often become conflated in the archaeological literature (Ralph 2012, 2). As with warfare, it is
difficult to define violence in a universal manner. A general, inclusive definition comes from
Simon T. James (2012, 98–99), who classifies it as “the use of physical force with intent to
inflict injury on people, or damage on their property and resources.” Examples of violence
distinct from the realm of warfare include domestic violence against children (Dentan 2008, 53)
and against or between spouses or other relatives. It can also take place between unrelated
individuals or groups within the same society. Violent action is undertaken as well by the ruling
polity in a sanctioned manner upon its populace; indeed, as Max Weber states in his 1919 speech
“Politics as Vocation,” physical violence is “intrinsic to the state,” which has a monopoly on its
legitimized use (Waters 2015, 136). In general, violence adheres to three principles: first, it is not
idiosyncratic, as victims are never chosen at complete random; second, and relatedly, violent acts
always act upon some perceived rationality on the part of the attacker; and third, violence never
occurs in isolation, but instead as the culmination of a historical relationship (Schröder and
Schmidt 2001, 3). These notions apply equally to violence within a society as to its occurrence
between politically distinct groups, at which point it falls within the realm of warfare.
Warfare, then, refers to the organized application of violence beyond the polity. It is
patterned in a culturally-dependent manner, and generally requires that at least two established
groups plan and engage in armed conflict, where killing of enemies is permitted and in turn one’s
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own death in battle is an anticipated outcome. A set of rules and restrictions may be agreed upon
by the belligerents but is not mandatory (see below for discussions of internal versus external
warfare). Webster’s inclusive definition of warfare as “planned confrontations between groups of
people who conceive of themselves as members of separate political communities” (1998, 313)
captures the sense well. Warfare extends far beyond battles and active violence, covering as well
advance preparations such as manufacture of arms and armor, construction of fortification,
negotiations between parties, and propaganda and other communicative acts that forge hostile
identities in the promotion of potential conflict. Thus, warfare frequently exists as a long-term
(perhaps continual) process, and one in which open hostilities may never actually manifest.
The Chapter 2 discussion of state infrastructural power, as defined by Mann (1984),
stopped short of covering its complementary force: despotic power. Despotic power can be
conceptualized along the lines of coercive power as explicated above, and is defined by Mann as
“what is usually meant in the literature by ‘autonomy of power’” (189). A monopoly on the use
of force, the authorization by the populace to act with force to maintain the laws, is the other side
of the infrastructural power wielded by the state. The use of force by the leaders of early
complex societies was not simply an increase in what had come before; rather, it was a
fundamental reconceptualization of the application of violence and its goals. It established a
system of authority by which the power of the state could be deployed, righteous because it
upheld what was perceived to be the correct moral order. Despotic power, like coercive force,
could not alone sustain governing authority, but its presence was a necessary counterpart to the
infrastructural authority in legitimizing early sociopolitical complexity.
Raiding is a one manifestation of warfare that requires consideration. Distinguished by
using speed and surprise to catch the enemy off guard, usually in their dwellings, raids can be
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undertaken with the goal of taking goods or captives, killing specific enemies, or committing
wholesale massacre (Gat 1999, 566). At times categorized separately from warfare itself, the
strategizing and violence inherent within raiding places it well within the continuum of hostile
acts between groups and therefore within the realm of warfare. Strong evidence exists for the
emergence of raiding as the earliest sedentary villages were being established, especially in
resource-rich areas where conflict would not have been detrimental to the general population
reaching its nutritional requirements (Flannery and Marcus 2003; Kelly 2000).
Given the relatively small number of people generally involved in a raiding party and the
limited training or time investment required, raiding would have been a well-established tactic
long before more formalized warfare. This flexibility meant it could be used in a variety of
circumstances, both standalone and in conjunction with broader warfare practices (Steinen
1992). It is also important to note that protection against raiding can be a compelling reason to
construct fortifications, even for non-centralized groups or those demonstrating incipient
complexity. Ethnographic data has indicated that attacks upon settlements at a rate of at least
once per year can be sufficient to warrant an investment in fortification (Otterbein 1970;
Solometo 2006, 51).
The Situational Ethics of Warfare
The conduct of warfare requires a field of battle where the factions face off. The nature of
this space can vary greatly, ranging from opportunistic encounters to urban, occupied settings, to
prearranged neutral spaces. The rules that govern these encounters, especially regarding where
they occur, who is a legitimate participant, and the taking of captives and their treatment at the
close of hostilities are all covered by the “situational ethics” of warfare described by Demarest
(1978). Culturally similar groups, who are in regular contact and share norms and belief systems,
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are more likely to establish limitations on the conduct of warfare, restricting it to spaces away
from population centers and to identifiable warriors, whose treatment as captives is governed by
ritual codes even if they are ultimately executed. Such an arrangement is categorized as “internal
war” (Otterbein 1968).
On the other end of the spectrum, naturally, is “external war,” which takes place between
dissimilar groups who share less in common, may not have a common language with which to
communicate intention and rules, and are overall mutually perceived as more alien. The distrust
inherent in such an arrangement leaves less room for codes of conduct, meaning that prearranged spaces for conflict, rules governing treatment of captives, and clear definition of
legitimate participants tend to fall by the wayside. In these cases, conflict plays out more along
the lines of “total warfare” (Wahl et al. 2019), where no limitations restrict the actions of the
warring parties, leading to population centers being attacked and even destroyed.
Warfare is frequently (and fairly) conceptualized as having numerous degrees of intensity
and multiple facets, while peace is relegated to a unidimensional notion, defined merely as the
absence of conflict. Peace, though, is not passive, and its negotiation is every bit as dynamic as
the opposite. Studies of peacemaking, or “peacefare” (Kim and Kissel 2018, 6; Kissel and Kim
2019, 143) extends outward from our status as human beings, creatures able to negotiate abstract
and hypothetical rules governing interaction displaced from the present. This ability permits
avoidance of interpersonal conflict and that separates us from any other animal species. The
manner in which this active process of peacemaking is successful is crucial to contextualization
of why at times it fails, and the trends of interaction that lead groups to open hostilities.
Diplomacy remains a major duty of state governance in the present, and certainly would have
been required of leaders and other representatives of early societies as well. It is undeniably the
80

Chapter 3: Warfare and the Rise of Sociopolitical Complexity
case that the threat of violence and other intimidation can underpin many peace agreements. Still,
the nuance of these agreements, at times invoking tactics such as flattery, bluffing, personal
intimidation, and veiled threats, underscores the intricacy of intergroup negotiation in a way that
unwavering focus on the physical actions of battle tends to neglect.
The Role of Trade as Interaction
Long-distance trade is commonly acknowledged as a crucial factor in the rise of complex
society. It is a factor which interacts strongly with warfare, to a degree that the two may be
inextricable from each other. The connections and interactions established in the process of
securing access to distant materials carry manifold implications that promote the development of
institutions and specialized labor. The promise of payment in exotic goods can spur a local
industry to process local materials for export, while a monopoly on trade connections can ensure
unique access to prestige items for aggrandizers and other aspirational elites. Further, the
enduring, regular connections extend some of the advantages of urbanism over a broader area,
tying together distant peoples through transmission and mutual interaction with materials,
technologies, symbols, ideas, even belief systems, cosmologies, and ideologies. Moreover, the
interactions spurred by trade relationships spur “more complex costs and benefits in terms of
economic stability and identity politics” (Blake 2004, 240).
It is easy to conceptualize trade as peaceful interaction in contrast to the violent
interaction that characterizes warfare, but in looking closer it is difficult to disentangle the two.
Long-distance trade necessarily involves the movement of valuable goods outside of the home
region, through areas where security of the goods and those transporting them would have to be
assured. A physical defense is not inherently required, but alliances and/or a believable threat of
force would have accompanied any successful endeavor for both safe transport and assurance of
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payment. It is for this reason that the framework invoked by Stanish and Levine (2011, 13901)
cited the “twin strategies of war and trade” as modes of interaction implicated in the rise of
complex society, similar to the “dual-processual theory” of Blanton et al. (1996). It is also fair to
invoke the benefits as described in “peer-polity interaction” (Renfrew and Cherry 1986),
especially the “competitive emulation” (Renfrew 1986, 8) that broadens the “energized
crowding” urbanization dynamic of Kostof above to the connected nodes in the wider network.
As seen archaeologically, the networks as described above can be characterized as
“interaction spheres” (Caldwell 1964; Freidel 1979). The notion of an interaction sphere,
frequently defined by the distribution of particular ceramic styles, allows for acknowledgment of
locations being in contact with one another at a point in time without unsupported assumption of
a formal political structure covering all areas implicated. Non-material sharing of ideas and
ideologies are assumed to have accompanied the exchange of goods. Details can be teased out of
these relationships, including discrepancies in polity size or the value of goods flowing into and
out of one of the member sites. Shifts in trade connections over time can be indicative of the
fluctuating fortunes of the respective polities within as modulated by the advantages of the
landscape, as well as jockeying by aggrandizers for greater influence and broader trends in the
region. These shifts would have implications for both the conduct of trade and the coercive threat
posed by the various members, and would create multiple levels of in-group allegiance. In short,
the twin strategies of war and trade worked in conjunction to establish a widely-held cultural
identity across regions for the first time, and played a large role in their subsequent development
across the ensuing centuries.
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Section Summary
The various manifestations of violence and warfare need to be considered in order to
understand the function and significance of fortifications and other related physical indicators of
conflict. Violent action, or the threat of it, underlies balance-of-power relationships at numerous
scales, and these dynamics are often far different in appearance than the traditional image of two
armies facing off in formation on a field of battle. The early fortifications at Muralla de León
may be reflective of widespread external warfare in the Late Preclassic, but they likewise could
have been built in reaction to repeated raids upon the settlement. The objective of these
threatened or actual attacks upon the site needs to be considered in light of the significance of
interregional trade to the local economy and networks of relations. As Muralla de León became
integrated into the broader interaction sphere, did it function as a significant node of trade? Did
exterior polities exert their influence upon the developments there? Were valuables stored within
its walls? While full answers to these questions are beyond the scope of the project, they
nonetheless warrant consideration in framing the defensive posture of the site layout.

The Archaeological Study of Warfare and the Rise of Complexity
The archaeological study of warfare provides crucial temporal depth to our understanding
of its role within society since the earliest eras of humanity. Historical textual records on warfare
are extensive, as it was common for victors to proclaim their glory and mobilize their victories
toward legitimate rule in the aftermath. Much of history, indeed, is a record of major battles and
their apparent consequences. The historical record is limited in scope and inherently partial,
however, and says little to nothing regarding the dynamics of warfare in earliest society. The
lack of a solid foundation for interpreting the role of conflict in the first incarnations of complex
society allow for widespread speculation and projection of biases onto that era, in the name of
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naturalizing present-day circumstances or otherwise supporting an ideological argument as to the
inherent dynamics of conflict (and the mechanisms by which broad-scale change is effected).
Archaeological Indicators of Warfare
Common direct material indicators of warfare that can be seen archaeologically include
fortification, weaponry, skeletal trauma, targeted destruction and burning of sites, and martial
iconography (Kim, Kusimba, and Keeley 2015). Fortification is perhaps the most commonlycited archaeological evidence, due to its high degree of visibility and persistence through time
(LeBlanc and Rice 2001, 15). As utilitarian as fortification tends to appear, seemingly the only
purpose that could justify the form and labor investment usually seen, there are many alternative
explanations that must be considered. These include symbolic projection of power and
impregnability (E. Arkush and Stanish 2005, 6), water control (Bar-Yosef 1986, 161; Silverstein
et al. 2009), creation of exclusive and/or sacred spaces (Riordan and Paul 1996, 243), or
facilitating avoidance (Caldeira 2000, 2).
Fortifications can take on various physical forms (Table 3.1). Enceintes, or “surrounding
barriers or enclosures” that “prevent access to and, almost always, obscure vision of a particular
location” (Keeley, Fontana, and Quick 2007, 57) can consist of earthen or stone ramparts and
walls, or wooden palisades. They frequently contain a ditch or moat to the exterior. Ramparts are
defensive walls containing a walkway atop for defenders to observe and hurl projectiles at
attackers. Generally, a small parapet wall will rise from the exterior edge of the rampart as a
means of screening defenders from danger, and from observation by the attacking party.
Outworks can be constructed at a distance outside the enceinte to provide “defense-in-depth”
(Hernandez 2018, 126; 2021; Hill and Wileman 2002), hindering advances at multiple stages in a
coordinated manner. Earthen, stone, or brick walls can serve this function, as can moats and
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Table 3.1: Glossary of Maya Fortification
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ditches (especially those that are V-shaped in profile (Keeley, Fontana, and Quick 2007, 59–60)).
Additionally, the strategic placement of living plants and trees that are thick and/or thorny can
create “jardines defensivos” (Gutiérrez 2005), defensive gardens that can function as standalone
elements of a curtain or work in conjunction with other aspects such as ditches and walls.
Weaponry can be extremely useful in adding insight to the nature of battles, tactics, and
the mobilization of warriors; they also tend to preserve well. Unfortunately, it can be difficult to
separate weapons of war from hunting weapons (Aoyama 2005), especially considering the fact
that the same tool may have been used for both purposes. Immunological analysis (Meissner and
Rice 2015) can add clarity, but is difficult to scale up and the sought-for residues are often
lacking. Weapons are also frequently moved from their primary context (Aoyama 2017; Graham
and Aoyama 2015), complicating efforts to associate them with specific locations and in dating
them. Skeletal trauma provides very direct evidence of the consequences of battle, and can offer
additional information as to the age and general demographic profile of the combatant, as well as
a partial health history (Haas 2001, 332). Such discoveries can be rare, though, and the bodies
could have been moved away from the field of battle before or after death. Further, in the case of
an isolated body, it is impossible to separate trauma received in battle from trauma caused by
individual violence completely separate from organized warfare.
Destruction of sites can be a clear sign, not least because burning leaves dateable
charcoal, but is not inherent in warfare, especially when the field of battle is distant from any
settlement. Also, by itself it tells little of the nature of warfare other than the ultimate act of
destruction. Finally, martial iconography offers the potential of great insight into the settings and
practice, as well as symbolism and attire, of warfare within a culture (Miller 1986; Rands 1952).
For all the information such media potentially offer on aspects of warfare that are non-material
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or resist preservation otherwise, these depictions are not uncontroversial. Among the issues they
raise, perhaps the most prominent regards how closely the representations hew to reality. Is a
scene of a small number of warriors engaged in battle a shorthand for a much larger scene? To
what degree was the engagement depicted a “real” confrontation, with the death of opposition
forces as a primary goal, as opposed to “ritual” battle, acted out according to established ritual
with the taking of captives as the main outcome (Quilter 2002).
Archaeological Studies into Warfare and the Rise of Sociopolitical Complexity
Archaeological studies into the role of warfare in the rise of sociopolitical complexity
have taken a variety of approaches. Broadly across the Old World, Peter Turchin (2010; Turchin
et al. 2013) has used a multilevel selection modeling approach to assess the forces leading to
ultrasociality, or humans not biologically related living together in large groups. Competition,
mostly indicated as warfare, was determined to have pushed the process along, with “more
intense forms of warfare act[ing] as an evolutionary driver of social complexity” (Turchin et al.
2013, 16386). These studies provide a start, but are so broad as to elide the immense variation in
past social practice.
What did this early warfare look like, especially within the span of a human lifetime?
Nam Kim (2013) investigates the fortification system at Co Loa in present-day Vietnam,
constructed during its initial settlement in the Iron Age. He concludes that the early rulers had
the fortifications built as a force toward stability, advertising strength and emulating powerful
polities at the time in China, where complexity had long been established. Nucleation of local
populations within fortified settings has been proposed as a factor in the rise of urbanization and
therefore the shift toward complexity (Kowalewski 2014), offering a compelling cause-andeffect proposition. In cases where fortified space was established as a refuge for the surrounding
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population, able to contain the entirety but acting as the permanent home to few or no residents,
then complexity could have emerged gradually, through appropriation and re-imagining of the
space, developed from an origin of collective action and shared responsibility.
A similar pattern is documented in Oaxaca by Elsa M. Redmond and Charles S. Spencer
(2006), who relate Contact period ethnohistoric accounts of Zapotec warfare to the early eras
where complexity emerged in the area, beginning with the Rosario Phase of 700–500 B.C. From
that time and the Early Monte Albán I Phase (500–300 B.C.) that followed, it appears that
raiding was pervasive, directly leading to the rise of Monte Albán as a city and explaining its
placement atop a defensible hill. The “danzantes” depicted in stone carvings there represent
sacrificed captives, and relate as well to the earliest examples of Mesoamerican writing
appearing in stone.
Looking to the rise of complexity in the region of Zambezia in southern Africa, dating to
early in the second millennium A.D., Kim, Kusimba, and Keeley (2015) investigate the
fortification potential of encircling walls and the likely existence of buffer zones around
settlements as a means of determining the role of coercive force and warfare in the process.
While they do not encounter strong evidence of warfare in the process, they do point out various
aspects that point to its likelihood that had often been ignored by researchers previously. The
rapid changes associated with the rise of complexity included a sudden increase in long-distance
trade and agriculture, as well as shifts in settlement to favor hilltop occupation (16). These
factors relate closely to those investigated at the site of Taraco in the Titicaca Basin of Peru by
Stanish and Levine (2011), where a burning event in the first century A.D. marked the end of its
initial flourishing. Conflict and interregional trade are implicated as major, interrelated factors of
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the establishment of complexity, tied in this case to the gradual coalescence of power at a
dwindling number of sites “by absorbing or eliminating competitors” (13905).
One other pertinent study here was performed by Leblanc (2006). He looked closely at
the interrelationship between warfare, buffer zones, and ecological factors related to feeding
growing populations in a meta-analysis covering six world regions. A background assertion to
his framework is that warfare was effectively universal within both egalitarian and stratified
societies in the past, a claim supported most prominently by Keeley (1996) and other such as
Haas (2001). Leblanc makes the point, then, that whatever the degree to which warfare was
instrumental to processes leading to complexity, it was an influential factor that interacted
strongly with the greater functioning of society at the time. Its widespread occurrence, moreover,
makes it unlikely that warfare by itself leads to complexity, due to the many counterexamples.
Leblanc looks to buffer zones, the unoccupied borderlands between incipient polities that are an
outgrowth of frequent warfare. Coalescence into larger political and demographic units would
absorb these borderlands and open productive agricultural space to feed the growing population.
Such a dynamic fits the evidence from Oaxaca and Monte Albán (Spencer 2007), as well
as other major primary-states that developed worldwide (Spencer 2010). While certainly a
productive explanation as to a tangible benefit of increased polity size, the framework does not
establish convincingly that coalescence had to occur through conquest. The rationality of putting
aside differences to mutually exploit the available resources of the buffer zone would have been
apparent on some level to the groups involved, and a cooperative arrangement could have been
negotiated even after years of hostility.
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Section Summary
For all the associated material elements of warfare that its conduct leaves behind, it
remains difficult in many circumstances to securely recognize it archaeologically. Relatively
little time is spent in active conflict, and even large battles can leave a relatively minor
archaeological impact depending on the setting and post-conflict cleanup. A look instead at the
long-term efforts toward preparation, especially fortification and the forms it takes, offers insight
into the spatialized concerns of the populace and of those in power. Early fortifications can speak
to the initial parceling of the landscape, a material establishment of boundaries and social
divisions. As in the studies listed, the project at Muralla de León looks to how conflict shaped
the establishment of social distinction within the society there, in this case through the relation of
settlement and activity to the enceinte and broader fortification system.

Chapter Summary
This chapter has built upon the groundwork laid in Chapter 2, adding a degree of
specificity to the theoretical discussion. It established the importance of investigation into the
processes that accompany the rise of social complexity and the relevance of archaeological study
to the task. Furthermore, it discussed relevant frameworks to such investigation, considering
coercive and cooperative forces in the process along with the interaction between warfare and
trade in the rise of an elite social class and sociopolitical complexity generally. Subsequently, the
chapter noted the means by which warfare can be studied archaeologically and provided
examples of studies tracing the instrumentality of warfare to the rise of social complexity. With
the general theoretical tenets of the dissertation now established, the next two chapters apply
these concepts to the observed dynamics of Maya society through time, with an emphasis on the
Preclassic period when sociopolitical complexity was first established.
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For the majority of the 175 or so years of modern interest in the Maya, initiated by
publication of the accounts by Stephens and Catherwood in the 1840s (Stephens 1858) and
including over a century of rigorous excavation and structured investigation, the main temporal
focus was on the Classic Period. Notable for the powerful kingdoms, high populations, heavy
interregional interaction, and great volume of monumental construction that characterized it, the
era offered much in the way of understanding the Maya in what appeared to be their greatest
flourishing. Furthermore, the textual history provided by the carved stelae from the time fulfilled
the criterion of a “system of writing and numerical notation” that many have considered a
hallmark of civilization (Childe 1950, 14). In these earlier eras of investigation, evidence for the
preceding Preclassic period was limited, often buried beneath the later construction events of the
Classic and beyond, and therefore downplayed.
Research over the past few years (Inomata, Triadan, and Aoyama 2017; Pugh and Rice
2017; Traxler and Sharer 2016), however, has confirmed what had been speculated on by some
for years, establishing that the scale of Preclassic development was in many cases on par with
that in the Classic. Its extent is corroborated by LiDAR mapping of the heavily Preclassic
Mirador Basin (and nearby regions in northern Petén), which has uncovered evidence for
substantial occupation surrounding the sites there from beneath the jungle canopy (Canuto et al.
2018). This research has established firmly that the first instances of political complexity
occurred in the later part of the Middle Preclassic (1000–400 B.C.), spreading broadly across the
Lowlands through the Late Preclassic (400 B.C.–A.D. 150). That process culminated in a
collapse during the Terminal Preclassic (A.D. 150–250) accompanying the fall of El Mirador (N.
P. Dunning, Beach, and Luzzadder-Beach 2012; Estrada-Belli 2016; R. D. Hansen 2016; 2017;
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Figure 4.1: Map Indicating Location of All Sites Mentioned in Chapter 4
Inomata, Triadan, et al. 2017), thus setting the stage for the Classic Period to rise from its ashes.
The sites discussed in this chapter can all be located on the Figure 4.1 map of the Maya world.
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The keen popular and scholarly interest in the Maya in modern times is in large part
based on the monumental ruins they left behind in their jungle home, a jungle that has been
actively reclaiming them for nature since their abandonment. Most notable among these
monuments are the pyramidal temples that rise above the forest canopy, as well as the intra- and
inter-site roads known as sakbeob (sing. sakbe) (Shaw 2001), great plazas (Tsukamoto and
Inomata 2014), hydraulic features including canals (Scarborough 2003), and in some cases
fortifications (Demarest et al. 1997; Inomata 2008; Russell 2013; Van Tuerenhout 1996; Webster
1976b). Ranging from expedient barriers thrown together under duress to highly-planned moats
and rampart walls that were assembled by many hands, these fortifications altered the local
landscape in terms of conceptual division as well as practical redirection of movement. They are
indicative of the importance of warfare within the ancient Maya world, evidence of its
prevalence at certain eras.
Contact and Colonial era accounts provide firsthand evidence of the practice of warfare
by the Maya at that time, including the social organization related to it, the materials invoked,
and the strategies and ethics of combat (Jones 1998). These lines of evidence complement the
archaeological record related to those eras, providing a robust picture in relation to the time
periods that preceded them. Mural art, along with the images and text inscribed on stelae, offer a
look at Classic period warfare, indicating the alliances that existed and the various types of
warfare as defined emically by the Maya. Comparatively little is known of the practice of Maya
warfare in the Preclassic and what role it played in the emergence and spread of sociopolitical
complexity in that era. While the spate of recent Preclassic discoveries bear a good deal of
promise in that direction, the overall picture of Maya warfare before the Classic period is only
beginning to emerge.
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Early Study of the Maya Preclassic
Guided by both the readily-visible surface architecture and the textual record provided by
carved-stone stelae dating to the Classic Period, archaeologists asserted from early in the history
of study of the Maya that the greatest flourishing of their society occurred in the Late Classic
period, an augmentation of the scene that had been set in the Early Classic. What came before in
the Preclassic was seen as preliminary, likely lacking kings as well as what could be called statelevel organization. What followed in the Postclassic was characterized as collapse and
decadence, a retrograde trajectory of lesser developments interrupted by the arrival of the
Spanish. A more complete picture has emerged in recent decades that complicates this single-arc
trajectory. With the Postclassic, we can now see not a wholesale decline, but instead a
regionalized patchwork of developments that shifted the centers of Maya power, diversifying
rulership into some form of a contained multistate system and establishing a mercantile economy
with a broader reach than before (A. F. Chase and Rice 2014; Pugh 2003; P. M. Rice and Rice
1985; 2009b; 2018; Sabloff 2007).
Likewise, the Preclassic, whose structures often provided the bulk of the foundation
volume on which major Classic period buildings sat, became more formidable in scope as it
became better understood. It is increasingly clear that the Late Preclassic Maya world was in
many ways on par with the developments seen in the Late Classic period, as exemplified by the
site of El Mirador and its existence as a massive regional center during the Late Preclassic period
(R. D. Hansen 2016). The preceding Middle Preclassic is also now seen to have contained
monumental architecture across the Maya lowlands (Freidel 2018; Inomata et al. 2013; Pugh and
Rice 2017; Traxler and Sharer 2016), appropriately setting the stage for the Late Preclassic
explosion. Both the Late Preclassic and Late Classic periods witnessed a steady growth in
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population size at major sites throughout, with concomitant acceleration of trade connections and
other cultural interaction, and culminated in a regionalized collapse that played out through
decentralization of settlement and power structures.
Early work on the Preclassic occurred at Uaxactun in the 1930s (A. L. Smith 1950).
Inspired by the antiquity of Stela 9 from the site, discovered in 1916 and dating to A.D. 328
(Morley 1943, 207), the excavations there uncovered the famous radial Temple E-VII-sub and
recovered a collection of Preclassic ceramics (Kidder 1947). Subsequent investigation at sites
across the Lowlands established the regional variations of the major ceramic complexes across
the general spread of Maya history, noting the Mamom (late Middle Preclassic) and Chicanel
(Late Preclassic) spheres as landmark for those periods (Sharer and Gifford 1970; Willey 1952).
Intensive excavation at the site of Tikal by the University of Pennsylvania from the late 1950s
through the 1960s further expanded the Preclassic data set, promoting speculation into the
origins of Maya civilization that tended to attribute it to foreign in-migration (W. R. Coe 1965).
Other models looked to subsistence adaptations (Puleston and Puleston 1971) or trade
related to subsistence systems (Rathje 1971) as the prime movers of the process toward
complexity. The consistent trend of Mamom into Chicanel ceramics found with mild variation at
a few sites with Preclassic occupation supported an in-place interpretation of the rise of
complexity, but the evidence remained incomplete enough that external influence and the
movement of significant populations into the Lowlands as pioneering farmers couldn’t be ruled
out (Adams and Culbert 1977). The role of the Olmec in the process was also heavily debated
(M. D. Coe 1977; see also R. D. Hansen and Powis 2005) due to the apparently precocious
developments at San Lorenzo and La Venta (Lowe 1977), orientation of Maya architecture and
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site layouts according to north-south principles (Grove 1999), and the presence of some Middle
Preclassic Maya pottery in the Gulf Coast region (P. M. Rice 2015).
Explicitly or implicitly, the question of the role of coercion and warfare is present
throughout all of these debates. The ecological and trade explanations carry with them a peaceful
undertone, as though complexity emerged as a collaborative, practical, managerial solution to the
obstacles encountered. The notion of the Maya as a peaceful, calendar-worshipping people had
been popularized during these mid-century developments (see Thompson 1954), and though
evidence was emerging in the form of glyph decipherment (Rands 1952) and excavation of
fortifications (Webster 1976a; 1976b; 1977), the notion of warfare as having a significant impact
on the rise of Maya civilization or Classic period life and politics was a minority opinion.
In general, until the unquestionably massive Preclassic site of El Mirador was fully
revealed as such in the 1990s, the Preclassic was mostly viewed as exponentially smaller than the
greatness of the Classic Period, far below the scale of monumentality, elite power, and
population aggregation of that latter era (Estrada-Belli 2011). While the influence of Preclassic
people upon the Classic trends, with adoption and re-imagining by the latter of the architecture,
spaces, writing systems, calendars, elite legitimation systems, and artistic motifs from their
ancestors, was acknowledged by these models, they generally presumed that Early Classic
developments (often in conjunction with real and fictive connections to Teotihuacan) marked the
true rise of complexity and urbanism in the Maya world (Adams 1977; Braswell 2004; Sabloff
1986, 114).

Recent Work and New Discoveries on the Maya Preclassic
The past decade has provided a wealth of new data on the developments that took place
across the Maya world in the Preclassic. This wave began with the publication of Estrada-Belli’s
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(2011) overview of the state of then-current knowledge of the Maya Preclassic period, recapping
as well the intellectual history of research into the topic. In the ensuing years, several major
publications have added substantial detail to the picture, the result of a turn toward intensive
investigation of the dynamics of Maya origins through major fieldwork projects. These include
edited volumes such as a generational volume on the topic generally (Traxler and Sharer 2016)
and focused on E-Groups and the details surrounding them (Freidel et al. 2017), along with
numerous site-specific journal articles and books chapters to be discussed below. A major
technological shift across the past decade has come with the dramatic increase in the use of
LiDAR scanning, which has revealed the surface contours of jungle-hidden ruins across a large
areal extent, often in regions containing Preclassic architecture. Set in motion by the work by the
Chases and others at Caracol (A. F. Chase et al. 2011), the demonstrated utility and increased
affordability of the approach has provided great new data sets indicating settlement, fortification,
hydrology, and other monumental construction.
Data and interpretations collected in major edited volumes (Freidel et al. 2017; Traxler
and Sharer 2016) have broadly established the outlines of the current understanding of the Maya
Preclassic. Building from the evidence from pond cores (Castellanos and Foias 2017, 2; EstradaBelli 2016, 235; Rosenmeier et al. 2002) that indicated through pollen analysis that the shift to
agriculture had occurred by around 2000 B.C., the start of the Early Preclassic period, this new
work adds profound detail to the rise and spread of complex civilization in the Middle and Late
Preclassic periods. Having moved past a simplistic Olmec “Mother Culture” model for the
establishment of Maya complexity (Flannery and Marcus 2000; Rosenswig 2010; Sharer and
Traxler 2016), it is now necessary to fill in the details as to how distinctly Maya traits emerged
and spread. Recent work in the Middle Usumacinta region of Mexico by Takeshi Inomata at sites
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including Aguada Fenix and La Carmelita holds great promise in tracing the spread of traits
across the early Mesoamerican world, especially between the isthmus region and the Maya area
(Inomata et al. 2018; Inomata 2019).
Early Maya Rulership
Within the Maya world itself, the lack of inscriptions and other textual data dating prior
to the Classic period has limited the level of detail that can be inferred about early rulership,
especially in relation to later Maya developments (Runggaldier and Hammond 2016). Spatial and
architectural analyses offer some of the best evidence from this early time as to how rulership
was established through practice (Freidel 2017). In tracing the similarities that can be observed
in Preclassic artistic and architectural expressions to the better known Classic period and later
manifestations (Freidel and Schele 1988), taking care not to project more onto the earlier
individuals than they would have known or intended at the time, it is possible to extract some
understanding of the steps by which ritual leadership and elite status emerged in the Preclassic.
Some evidence in this regard has come from the contexts in which pre-Mamom ceramics
that date to the early facet of the Middle Preclassic tend to be located. According to Francisco
Estrada-Belli (2011, 39), they are typically uncovered on prepared bedrock surfaces at “the most
sacred and central part of a site,” the “highest and most prominent ground of an archaeological
site” that was likely selected for its viewshed of adjacent land and resources. This arrangement
makes the argument for continuity of spatial organization of site layouts, along with the
importance of visual control of the site surroundings, from early in their Preclassic occupational
history through to the Classic period and beyond.
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Ceibal
Intensive study at the site of Ceibal, located in the Pasión region of western Petén, has
established several important details regarding the dynamics of the establishment of complexity
in the Maya lowlands. First, the work demonstrated that a pattern of ritual complexes was in
place across the lowlands in the early facet of the Middle Preclassic period, dating from 1000
B.C. to 700 B.C., including at Ceibal (Inomata et al. 2013). This region-wide phenomenon
antedates the rise of La Venta as an influential Olmec center, and thus precludes these Maya
traits as having been borrowed from the Olmec. Secondly, the formal ceremonial architecture
was first built around 950 B.C., roughly contemporary with the introduction of ceramics
(Inomata, MacLellan, and Burham 2015; Inomata et al. 2015). What’s more, it appears that a
significant number of residents of the site at this time were still mobile and continued to be for
centuries thereafter, well after the elite had begun to establish themselves as permanent residents
in elaborate housing at the site around 700 B.C. It wasn’t until two centuries later, around 500
B.C. in the late Middle Preclassic, that indications appear for substantial permanent residence by
non-elites.
Not only does this work firmly establish the antiquity of ceremonial construction and
elite status in the Maya lowlands, pushing both back to the early Middle Preclassic, but it also
demonstrates the partial nature of control by early elites and the incompleteness of territorial
control. Instead, fluidity of movement was the norm, with groups returning year after year but
also mostly out in the surrounding region, mixing with the other mobile groups found there. Full
sedentism and permanence of place, not to mention the fixing of boundaries, was a process that
played out over more than half a millennium, far outside the stretch of a human lifetime. This
dynamic also supports the interpretation of Maya culture arising from autochthonous
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developments, with continuities from the tribal societies that had been in the region for
generations (Lohse 2010), rather than culture appearing as an import from the highlands to the
south or some other exterior donor area.
The Mirador Basin
Ongoing work in the Mirador Basin at the north-central extreme of the Petén has
continued to impress with the scale of the developments uncovered there at numerous sites
dating to the Preclassic. Nakbe and El Mirador are the largest of the sites in the basin, and along
with Wakna, Xulnal, and La Florida show signs of occupation dating back to the early Middle
Preclassic (R. D. Hansen 2016, 343). Nakbe in particular was a dense, nucleated settlement well
integrated to the broader region through inter-site sakbes by the Middle Preclassic, as was nearby
Yaxnohcah. Located just north of the Basin in Campeche, Yaxnohcah had massive Middle
Preclassic construction including many structures, an E-Group, and a large reservoir (Brewer et
al. 2017; Reese-Taylor 2017). The construction of massive ceremonial architecture was
coordinated at these various sites throughout the Middle Preclassic, and landscape modifications
including the transport of large amounts of bajo muck served to correspondingly increase
agricultural output to support the nucleated population (R. D. Hansen et al. 2018). The large
labor budget represented by the early Middle Preclassic constructions was increased in the later
Middle Preclassic, as indicated by the larger blocks used in buildings and walls and the finished
edges present on them.
By the Late Preclassic, the height of developments in the Mirador Basin, the labor budget
had increased yet again, as building blocks were now placed with their narrow edges facing
outward, a technique with no engineering benefit (R. D. Hansen et al. 2018, 169). The Late
Preclassic also bore witness to large defensive constructions, including 8 m high rampart walls
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and a 15 m deep moat at El Mirador, as well as moats at Tintal and Xulnal (Acuña and Chiriboga
2019; R. D. Hansen 2016, 400). The canal at Tintal runs for a length of at least 2 km at a depth of
at least 2 m, encircling the entire site except for the northwestern segment that borders a large
bajo. Together with the extensive trade networks and interaction spheres that the basin,
especially El Mirador, was at the center of in the Late Preclassic, it is clear that the region at this
time was one of the largest Maya developments in its history, as measured by the scale of
physical construction or the extent of its influence. The fact that the Preclassic Collapse that
occurred at the end of the Late Preclassic, roughly A.D. 150, occurs in tandem with the fall of El
Mirador is a testament to its centrality to this early Maya flourishing throughout the lowlands.
Nixtun-Ch’ich’
Recent work at Nixtun-Ch’ich’ since 2013 has added new dimensions to our
understanding of the balance of power in the Preclassic, as well as the form of monumental
construction and the spread of architectural influence. Previously investigated mostly for its
Postclassic and later components (McNair et al. 1996), a rescue operation nonetheless uncovered
an extensive occupational history stretching back to the end of the Early Preclassic period (P. M.
Rice 2009). The site is now shown to have been constructed on a planned grid arrangement,
incorporating an E-Group, that was established in the Middle Preclassic period following
bedrock modifications in the late Early Preclassic (Pugh and Rice 2017; P. M. Rice, Pugh, and
Chan Nieto 2019). Apparently a primate center in that early era of its history (Pugh, Nieto, and
Zygadlo 2020), Nixtun-Ch’ich’ also contains the second-largest ballcourt in the Maya world,
behind the Great Ballcourt at Chichén Itzá, though it was likely constructed after the Preclassic
(P. M. Rice 2018).

101

Chapter 4: The Maya Preclassic and Maya Warfare
The impressive scale of Nixtun-Ch’ich’ in the Middle Preclassic (and through the
remainder of the Preclassic), its highly planned arrangement, and the coordinated labor these
aspects imply, whether collaborative or coerced, are all indicative of the site wielding outsized
influence across the Petén Lakes region and ranking among the top few most impressive sites in
the Maya world on the whole during this time as sociopolitical complexity was first being
established across it. The influence of the site as a cultural incubator (or “social reactor”;
Bettencourt 2013) and as a central node of regional interaction is crucial to our nascent
understanding of the Middle Preclassic political landscape.
E-Groups
The appearance of E-Group architecture at sites across the Middle Preclassic Maya
Lowlands (A. F. Chase and Chase 1995; Doyle 2012; Estrada-Belli 2006; Inomata, Pinzón, et al.
2017) is one shared cultural component likely spread, along with ceramics, technologies, ideas,
and other goods, through interaction spheres. The archetypal E-Group at Uaxactun was likely a
direct emulation of La Venta’s Complex A (Clark 2016, 133), though the variation between the
Olmec layout, which contains residential compounds within and goes by the name Middle
Formative Chiapas pattern, or MFC, and that seen in the Maya area suggests a loose connection
between the regions and parallel development of the form (Doyle 2012, 358).
The increased coverage provided by LiDAR scanning across both areas, as discussed at
the end of this section for the Maya world in particular, offers the promise of a far more granular
understanding of the appearance of these arrangements across space and through time, as
exemplified by the discovery of an E-Group at Izapa using this method (Rosenswig et al. 2013,
1506). More recent work using LiDAR in the Middle Usumacinta has uncovered the massive
platform at Aguada Fénix, as well as examples of arrangements that are variants of the MFC
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pattern and dubbed Middle Formative Usumacinta (MFU) pattern (Inomata et al. 2018). The
MFU pattern consists of an E-Group at the center, with extensive platforms, a principal axis
running north-south, and rectangular boundaries.
Preclassic Ceramic Complexes
Having established that internal developments within the Maya territory were responsible
for the initial rise of the Maya (Inomata et al. 2013), a look to the traceable routes of exchange
and influence offers insight into the roles of the various sites and regions at this time. Based
primarily on ceramic complexes, five distinguishable regions of interaction can be seen in the
Preclassic: (1) river valleys in coastal Belize; (2) Honduras; (3) the Pasion, San Pedro Martír,
and Usumacinta River drainage; (4) the Northern Lowlands; and (5) the Central Lowlands (Clark
and Cheetham 2002; Doyle 2017, 16). As for the early Middle Preclassic ceramic complexes that
help to define these regions, the first is associated with the Cunil tradition, the third with the Xe,
and the fifth with the Eb tradition, while the slightly later Swasey complex covers northern
Belize (Castellanos and Foias 2017, 38).
Architectural and other aspects distinguish the other two zones. The internal consistency
between these complexes, despite whatever aspects can be cited to differentiate them, far
outweighs the similarity of any one of them to an exterior style from beyond the lowlands,
providing further evidence in favor of in-place development of Maya complexity and cultural
traits (Estrada-Belli 2016, 240). Multiple levels of interaction—very intensive within a site,
moderately intensive across the interaction sphere, and regular and fruitful between interaction
spheres—served to develop and transmit traits, undoubtedly stoking degrees of peer-polity
interaction as well (R. D. Hansen 2016, 330).

103

Chapter 4: The Maya Preclassic and Maya Warfare
Preclassic Monumentality
By the Late Preclassic period (400 B.C. to 150 A.D.), complex, nucleated, monumental
centers appeared more regularly across the southern Maya lowlands. El Mirador reigned supreme
as the largest site in the Lowlands, acting as the main node of interaction in the Central Lowlands
(Reese-Taylor and Walker 2002). Trade flowed over land and water through sites like Cerros,
while Tikal and others established hereditary royal dynasties. By the end of the Late Preclassic,
the strength of El Mirador had clearly begun to flag, and regions such as the Petexbatun were
showing clear signs of unrest (Inomata, Triadan, et al. 2017). The ensuing Terminal Preclassic
(A.D. 150 to A.D. 250) marks the era of the first Maya collapse, here referred to as the Preclassic
Collapse.
This collapse marked the end of the first major cycle of Maya development, and was
similar to the more famous Late Classic collapse in (1) its variegated appearance in different
parts of the extant Maya world, marked by notable strife and panic in some areas and a gentler
falling-off in others, while in some it wasn’t noticeable at all, and (2) the resurgence of
nucleation in the era that followed, indicating only a partial, regional, temporary decline. Such
outcomes are not rare, and in fact can be seen as typical occurrences accompanying the rise of
complex society, integral aspects of a cycle that ultimately leads to restructuring and larger
growth than what had been possible previously (Marcus 1993; Yoffee 2005, 38).
A major thrust of these recent discoveries has been to demonstrated that monumentality
and urbanism were widespread in the Maya Preclassic, not rare occurrences or one-offs that they
had often been presumed to be previously (Inomata et al. 2013; Juarez 2018; Micheletti et al.
2016). While the stela tradition was only in its infancy, the construction of massive stepped
pyramids, stucco masks, large platforms and plazas for gathering, canal systems and other major
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hydrological engineering projects, intra- and inter-site causeways, and walls and ditches for
fortification were all common practice by the Late Preclassic, indicative of a larger trend
whereby the form and the scale of Classic Period construction can be found as well in the
Preclassic. These include examples of monumental earthworks built “to define and protect
ceremonial spaces” (Ringle 1999, 210).
Distinguishing the Preclassic Period from the Classic Period
There are several salient aspects to separate the Classic from the Preclassic period,
though in many ways the Late Preclassic is a transitional period between the two. As the Mirador
state, which had dominated the Late Preclassic, began its decline, early signs of dynastic
rulership began to appear at Tikal, establishing for the first time the “principle of patrilineal
succession which is the hallmark of Classic period divine kingship in the southern lowlands”
(Freidel 2018, 378). Ample evidence indicates as well that rulers and other managers in the
Classic period had developed more efficient techniques of monumental planning, sustainably
managing the forests that supplied building materials and fuel (McNeil 2012).
Building on the above notion, steadily increasing stucco floor thickness at sites within the
Mirador Basin throughout the Preclassic suddenly dropped off at the time of the Preclassic
Collapse, returning at a more modest thickness in subsequent construction episodes (R. D.
Hansen et al. 2018, 173–74). Thus, the conspicuous consumption and awe-inspiring scale of the
constructions remained, at a reduced labor and resource cost that likely reflects the incorporation
of lessons learned the hard way at the end of the Preclassic. It is not certain that ecological
disaster brought on the Terminal Preclassic decline, but it does appear to be a relevant factor in
the process in at least some areas (N. Dunning et al. 2014).
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LiDAR Data Coverage
The ever-increasing coverage of LiDAR data obtained for the southern Maya lowlands
continues to bring to light more expansive detail regarding Preclassic monumentality and
settlement patterns. The broad, high-resolution topography provided by LiDAR scanning is
nonetheless limited by need for ground-truthing of apparent features (Brewer et al. 2017) as well
as the inability to know from these data alone the age of the constructions it records. Excavation
and other on-the-ground sampling strategies can offer inroads into chronology, as well as
classification based on form (Garrison, Houston, and Firpi 2019). The scale of settlement
uncovered by these scans is nothing short of remarkable, offering high-resolution detail on
settlement systems (Canuto et al. 2018; Garrison, Houston, and Firpi 2019), water management
(Awe, Ebert, and Hoggarth 2014; Brewer et al. 2017), as well as monumental canal systems and
walls that may have functioned defensively (Acuña and Chiriboga 2019) in the Preclassic.
Section Summary
Despite the difficulty of assigning chronologies confidently, especially where numerous
construction events took place across long occupational histories, these studies have already
greatly expanded spatial knowledge of the Preclassic Lowlands, corroborating suspicions that
have been growing over the past three decades, traceable from work at El Mirador by Hansen
(1990), that the scale of Preclassic construction and the labor budget implied by it is far greater
than had been previously acknowledged. Powerful centers at the time sat in close proximity to
each other, connected by causeways and traditions and built on the backs of a rapidly growing
population. The nature of the interactions between these early centers, through which the corpus
of Maya traits was initially established, including both cooperative and coercive aspects, is
addressed in the following section.
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Maya Warfare
The specter of warfare looms large in nearly all societies past and present, and the Maya
were no different. From the first European interactions with Maya groups in the early 16th
century, it has been clear that the Maya were seasoned warriors, equally ready for battle with
other nearby groups and external invaders. While these ethnographic indications were at times
written off as uncharacteristic adaptations by the Maya to unprecedented circumstances, adopting
a bellicose attitude in the face of hostile foreigners, abundant evidence has increasingly provided
details on Maya warfare in the preceding Postclassic, Classic, and Preclassic periods. As with
many archaeological studies, the most detailed evidence comes from more recent times, a
consequence of material preservation and the destruction of earlier occupational contexts.
Fieldwork on Maya warfare since the 1970s, starting with Webster’s (1972; 1976a)
excavations at Becan, has made clear the prevalence of warfare in the Maya world in the Classic
and Postclassic periods. The famous collapse, marked by abrupt and significant population
decline at major centers across the southern Lowlands (Webster 2002), that brought the Late
Classic period to a close has been a dominant focus of investigation into the role of warfare in
the process (Dahlin 2000; Demarest 2004; Demarest et al. 1997; Inomata 1995; 1997; 2008;
O’Mansky and Dunning 2004; Palka 2001; P. M. Rice 2007; Van Tuerenhout 1996; Webster
1993). Having only recently established that an earlier collapse marked the Terminal Preclassic
period, scholars know comparatively little regarding that time period, especially regarding the
nature of warfare in general and its potential role in bringing about or catalyzing that collapse.
There is some suggestion, however, that warfare did factor into the Preclassic Collapse (EstradaBelli 2011, 127; R. Hansen 1990). Another major thrust of such study has been into warfare in
the Classic period generally (D. Z. Chase and Chase 2002; Demarest 1997; Demarest et al.
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1997), connecting the on-the-ground evidence of fortification and conflict with the rich
epigraphic record and the alliances it traces between centers as well as the warfare it describes
(Aldana 2005; Martin and Grube 2000; P. M. Rice 2013; Webster 2000).
What Sabloff has termed the “traditional model” (2019, 4) refers to the predominance of
focus on elites and the Classic period by early research into the Maya, and within this model an
undercurrent of peacefulness dominated scholarly and popular perceptions of the Maya.
However, the degree to which the peaceful Maya model was accepted as conventional wisdom at
any period is disputed. One can trace a lineage, overlapping the time where Thompson and other
peace-oriented scholars dominated, that never dismissed the evidence for warfare and pursued its
study uncontroversially (e.g. Rands 1952). Considering Webster’s studies since the 1970s and
the many that followed, the time to lament the lack of studies of warfare due to the “peaceful
Maya” paradigm has passed (O’Mansky and Demarest 2007, 12).
Regardless, the view of the Maya as peaceful did not arise baselessly; settlement patterns
as they have been traditionally reconstructed indicate “open and dispersed settlement,” fulfilling
expectations “of a society in which internecine warfare among the communities was a relatively
minor factor” (Freidel 1986, 106). The seemingly limited investment in fortifications at sites
where material and labor investment otherwise in monumentality was otherwise enormous was
cited as a further line of evidence that defense of populated centers was not a predominant
consideration. However, energetics assessments were rarely performed to provide a quantified
line of evidence for these assertions.
Raiding in various forms has been cited as a prevalent tactic of war and consideration in
defense throughout Maya history. Characterized by “rapid deployment as well as the quick
retreat of the raiding force to a previously defended position” (Helmke 2020, 2), a few lines of
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evidence point to raiding as having importance across the history of Maya conflict. Like warfare
generally, little Preclassic evidence exists for raiding, though as David Webster notes, “[r]aiding
on a more or less constant basis serves to delineate local groups . . . and also functions to
maintain boundaries and to space population” (Webster 1977, 357), a suggestive indication of its
possible role in that era, akin to what was seen in nearby Oaxaca (Redmond et al. 2006). Early
Classic warfare was characterized by shock weapons with no indications of armor, suggesting
strikes taking place a short distance from home (Hassig 1992, 73), while a Late Classic battle
between Tikal and Naranjo in A.D. 744, recorded on Lintel 2 from Temple IV at Tikal (Martin
1996), indicates that the element of surprise likely was crucial in their Star War capture of ruler
Yax Mayuy Chan Chaahk along with a palanquin and a god effigy (Helmke 2020; Zender 2005).
In the Postclassic and Contact/Colonial eras, the Itzá were renowned raiders, with
documented actions taken in the northern Yucatan as well as the Petén Lakes area (Jones 1998,
101, 334; Ralph L. Roys 1962, 67). The Mayapán state from this era is indicated as well to have
conducted “[r]aids and punitive expeditions, like those of the Aztec” (Masson et al. 2014, 529),
primarily to obtain captives. The flexibility of raiding over large-scale battles and open warfare
provides clear advantage to the raiding party, contingent on the goals of the campaign. The lack
of requirement of movement of large forces or maintaining supply lines make raiding a simpler
undertaking, with fewer individuals exposed to danger and fewer preparations required. Further,
capture of valued goods or a high-status individual for sacrifice, intelligence gathering, or the
killing of a limited number of warriors can be readily accomplished by a raiding party. Thus, in
many circumstances, raiding appears to have been strategically practiced by the Maya, both
within and outside of a larger context of warfare.
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Reverse Chronological Evidence for Maya Warfare
The Contact and Postclassic Periods
Because information from more recent eras tends to be more robust, what follows here is
a history of Maya warfare given in reverse chronological order. Though rebellion against
colonial oppression formed a meaningful aspect of the post-conquest years (see Rugeley 2001;
2009), the discussion here begins in the closing years of the Contact era, with the documentary
evidence related to warfare around the time of the A.D. 1697 conquest of the Itzá at Nojpeten by
the Spanish under Martín de Ursúa y Arizmendi (Jones 1998). Organized under a military chief
know as a nakom (Jones 1998, 241; P. M. Rice 2004, 260; Tozzer 1941, 113), warriors in black
face and body paint (Avendaño y Loyola 1917; P. M. Rice et al. 2009) engaged in conflict
between ethnic groups, attacking capitals and other populations centers. The nakom served as a
war chief in parallel with the local town head called a batab (Ralph Loveland Roys 1943, 61–
63), who was appointed by the halach uinic, or provincial leader (59). All Contact and
Postclassic period sites discussed are indicated on the Figure 4.2 map.
The frequency of warfare is attested to by the number of fortified centers, many
abandoned, encountered by contact era visitors to the Petén Lakes region, as described below.
These trends can be extended back in time to the early period of Spanish contact in the 16th
century and the Postclassic period that preceded it based especially on work at the site of
Mayapán. A walled site (Russell 2013) in northern Yucatan, it succeeded Chichén Itzá as the
dominant site of the region sometime around A.D. 1200, approximately 100 years after the
decline of the latter (Andrews, Andrews, and Castellanos 2003). Colonial-era ethnohistories tell
of tensions between the Cocom lineage, who identified as Itzá, with the Xiu, who claimed
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Figure 4.2: Map Indicating Location of Postclassic and Contact Period Sites Mentioned in Text
connections to Uxmal. The Cocom hired mercenaries from the Canul clan to augment their
military (Peraza Lope and Masson 2014, 50–53). After the collapse of Mayapan in A.D. 1441,
the Xiu migrated south to the Petén Lakes Region, settling at sites to the north and east of Lake
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Petén Itzá and establishing themselves as the Kowoj ethnic group. Ethnohistoric accounts of this
migration, which note that the Kowoj settled in “castles and fortresses” (Jones 1998, 324–25),
are corroborated by the appearance of Mayapan-style Temple Assemblages at sites like Zacpeten
and Muralla de León (Pugh 2003), as discussed in the next chapter.
Additional detail on the practice of late Maya warfare beyond the organizational
structure, armor, and weaponry is provided by Roys (1943). The conduct of war is said to have
been limited to the dry, cool season of October and January, as agricultural obligations were at
their low point during these months, and wars themselves short (67). These aspects are
suggestive of raiding and other quick strikes rather than prolonged sieges and other logistically
complex operations. Indeed, surprise attacks were the norm, though nighttime battles were
avoided, and once advance scouts encountered the enemy, a cacophony ensued. “They blew
whistles and conch shells, beat their wooden drums, and pounded large tortoise shells with
deerhorn sticks,” writes Roys (1943, 67), with the commotion “accompanied by war cries and
loud insults to the enemy, often of an obscene character.” Captured warriors were sacrificed,
while lower class men, women, and children were enslaved, and numerous examples from the
Yucatan indicate continual hostilities between neighboring settlements with the purpose of slave
capture; these slaves were bought and sold across a regular trade connection with distant regions
(68).
The Terminal Classic Period
Shifting back slightly in time to the Terminal Classic, evidence for warfare occurs at
several sites (Figure 4.3). At Chichén Itzá, the many sacrifices in the Cenote Sagrado, the
depictions of skull racks carved into the flanking walls of the Great Ballcourt, and the murals
containing scenes of battle found in the Upper Temple of the Jaguars overlooking the Great
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Figure 4.3: Map Indicating Location of Terminal Classic Sites Mentioned in Text
Ballcourt all suggest violence related to warfare (Ringle 2009). The murals suggest a formally
organized military, with designated ranks indicated in individual attire (27). Significantly, they
also appear to indicate siege warfare, often dismissed as rare or nonexistent among the Maya due
to the inherent logistical difficulties (Ringle et al. 2004). Data on Chichén Itzá warfare comes as
well from an external source: the site of Yaxuná. Around A.D. 850–900, a fortifying wall was
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constructed there to enclose its North Acropolis, and shortly thereafter a number of major
structures were terminated, accompanied by the smashing of a large amount of ceramics and the
desecration of a burial (Ambrosino, Ardren, and Stanton 2003, 119). In the aftermath, “[l]ocal
rule appears to have been annihilated” (120), and evidence for the origin of the invasive victors
points to the site of Chichén Itzá.
Nearby Ek Balam, situated about 50 km northeast of Chichén Itzá, contained “paired,
concentric walls” of Yucatecan style, reflecting a pattern seen at Cuca, Chacchob, and Muna
(Ringle et al. 2004, 508). Its function is unclear based on work that has been done there, due to
missing wall sections and other strategic incongruities, suggesting that at best it could work
against raids and certainly not sieges (509). The Belizean site of Colha has indications of warfare
in the Terminal Classic as well, leading to its collapse and abandonment (J. W. Barrett and
Scherer 2005), though temporally the event may belong more to the Late Classic and therefore
form part of the broader pattern of collapse at that time.
Within the traditional model discussed above, the focus on the Classic Period as the
apogee of Maya civilization allowed all the events that followed the Late Classic collapse—
therefore, the Terminal Classic, Postclassic, Contact, and Colonial eras—to be classified as some
degenerate or devolved form of the Classic Period greatness. Thus, evidence for warfare such as
what has been mentioned above here could be fully acknowledged while simultaneously
maintaining that the Maya are at their core a peaceful civilization, only spurred to violence and
conflict by tumultuous circumstances brought on by extraordinary factors. As the evidence
below attests, this framing is no longer tenable, as more and more clear evidence piles up of
warfare in the Late Classic and before.
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The Late Classic Period
Late Classic warfare (Figure 4.4) can be divided into two major types: between major
centers, and as an aspect of the lead-up to the collapse. Though these categories are not mutually
exclusive in a strict sense, it tends to be the case that the former was conducted between

Figure 4.4: Map Indicating Location of Late Classic Sites Mentioned in Text
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powerful centers in planned, organized settings likely reflective of internal warfare, while the
latter appeared as more desperate, with combat taking place in population centers amid hastily
erected fortifications, pointing much more to external warfare. Warfare between major centers
was frequently commemorated on public pronouncements carved into stelae, wall panels, or
hieroglyphic staircases (D. Z. Chase and Chase 2003; Martin and Grube 2000). A number of
glyphs from the era reference types of conflict and specific actions taken, including captive
taking, sacrifice, and burning of sites (Stuart 1995, 294–315; Webster 2000, 91–92). Whatever
embellishments may have been made in these propagandistic works, they provide strong
evidence of exact dates of conflict (thanks to the use of the Long Count calendar) as well as
indication of alliances between centers and rivalries. Some of the most famous and consequential
of these rivalries include Tikal versus Calakmul (Martin and Grube 2000, 42–43), Palenque
versus Toniná (183), Copan versus Quiriguá (205), Ucanal versus Caracol (97), and Yaxchilán
versus Piedras Negras (119).
The practice of Late Classic interpolity warfare has long been debated, with the prevalent
view for years that this internal warfare was small in scale and focused primarily on capture of
elite enemies for sacrifice (Hassig 1992, 77, 95). This limited, controlled context for conflict is
often referred to as “ritualized” and is similar in practice to raiding. Recent work at Witzna,
however, has produced data indicating practice referred to as “total warfare” that is more aligned
to the external warfare description above. Referring to the textual record of a burning event at the
site in A.D. 697 that severely impacted the local population (Wahl et al. 2019), the authors argue
that the term puluuy (it burned) refers to an attack strategy involving complete site destruction by
fire. The existence of such a term in the lexicon would imply that such a strategy was commonly
known and invoked with some frequency. Additionally, the evidence strongly points to a highly
116

Chapter 4: The Maya Preclassic and Maya Warfare
destructive attack focused upon a population center. The phrase “total warfare,” however, may
be overstating the implication of the term puluuy, and would benefit from further elaboration.
Does “total warfare” connote actions beyond site burning after conquest? Does it imply that no
prisoners were taken? Perhaps “site destruction through burning after conquest” is a more fitting
translation of the term, at least according to the evidence so far presented.
Other evidence from the time period sees conflict taking place away from population
centers. Arlen F. and Diane Z. Chase (1998) have proposed a model of Late Classic polity size
that is dependent upon a 60 km effective radius of military control, based upon marching times
and logistical considerations. In this model, polity capitals would be ideally located about 120
km apart, with border centers established where the zones of influence intersected, typically 30
to 60 km from the main city (18). While certainly a model that would be impacted by a number
of confounding variables, not least of which would be water transport and other vagaries of
movement potential across the landscape, the polity size model extends outward to establish a
realistic model of Late Classic Maya internal warfare, with battles taking place in neutral
territories. This notion is supported by David Webster, who points out that Roys (1943, 67) made
the case for Maya battles in the contact period occurring “along roads or trails between warring
provinces” (Webster 1998, 331). Freidel (1986, 107) similarly sees Classic Period warfare as
limited and located away from population centers. It seems at the moment that internal, limited,
formalized warfare was the norm within the Maya lowlands during the Late Classic period, with
notable exceptions whose prevalence may increase as more sites similar to Witzna are
investigated.
The collapse that brought the Late Classic period to a close witnessed rapid depopulation
at many major centers in quick succession, but a single overriding cause for this occurrence has
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been elusive. Instead, the circumstances across the Maya Lowlands through this era of decline
varied greatly, with some areas exhibiting rapid upheaval and others a smoother series of events
that at times appeared as no collapse or disjunction at all (Aimers 2007). The one area that
appears undeniably to have collapsed under the weight of external warfare was the Petexbatun of
western Petén (Demarest 1997). Other sites, such as Colha in Belize (J. W. Barrett and Scherer
2005) and Chunchucmil in the Yucatan (Dahlin 2000) also appear to have been overrun at the
time of their abandonment. However, the density of sites displaying clear indications of warfare
leading to collapse in the Petexbatun is unmatched elsewhere.
Perhaps most strikingly was the hasty fortification of the center of once-dominant Dos
Pilas around A.D. 761 as threats mounted at its periphery. These fortifications ran across the
monumental temples at the site core, indicative of a final desperate defensive effort before
conquest and abandonment (Demarest et al. 1997, 232–35). The site of Aguateca likewise
developed strong fortification in the Late Classic period, though the walls did not overrun
existing structures and were established while a significant population still resided therein
(Inomata 1997). Regardless, Aguateca too was destroyed sometime at the end of the eighth or
early ninth century A.D. A series of hilltop occupations to the west of the site indicate residential
or ceremonial use until the time of regional crisis in the late eight century, at which time they too
were fortified as strategic defense locations and/or watchtowers (Inomata 2008, 34–36). Other
Petexbatun sites with evidence for defense, warfare, and associated abandonment at this time
include Tamarindito (Valdés 1997), Arroyo de Piedra (Escobedo 1997), Punta de Chimino
(Demarest et al. 1997, 238–42), and Quim Chi Hilan (Van Tuerenhout 1996).
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The Early Classic Period
In the Early Classic period, like the Preclassic that preceded it, evidence for warfare is
more scattered and incomplete, though the growing consensus is that warfare was prevalent in
these times as well (Figure 4.5). A few Early Classic texts refer to interpolity conflict

Figure 4.5: Map Indicating Location of Early Classic Sites Mentioned in Text
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(Schele and Miller 1986, 209), but the material indicators of fortification and burning events
have emerged as the stronger indicators of early Maya warfare. The fortifications at Becan in
Campeche, Mexico, often dated to the Early Classic period but likely first constructed in the Late
Preclassic (Webster 2000, 74) provided the basis of the push that began in the 1970s to
acknowledge that the ancient Maya were not some uncharacteristically peaceful culture. David
Webster’s (1972; 1976a) excavations and mapping of the site established the chronology and
function of the site, effectively dismissing peaceful alternative explanations for the monumental
constructions there, which include an encircling moat, an embankment or parapet to the interior
of the ditch, and seven causeways that span the moat and breach the embankment. The moat
averages 16 m in width and 2.5 m deep, while the embankment is eroded but was measured at an
average of 10 m wide and between 1 m and 3.6 m in height (Webster 1976a, 14). The length of
the alignment is 1.89 km.
Returning to the western Petén, along the Itzan escarpment just north of the Petexbatun,
is the site of Chaak Ak’al, demonstrating a similar chronology to Becan and containing a linear
wall running vaguely north-south for 600 m (Johnston 2006). Varying in width from 2 m to 6 m
and averaging 1.25 m in height, the wall runs from the shores of Laguna Mendoza to adjacent
hills along the edges of Chaak Ak’al. Its location and appearance make it a likely defensive
boundary along the eastern edge of the site (190).
The Late and Middle Preclassic Periods
Though fewer examples of Preclassic fortification have been documented, their rate of
discover is rapidly increasing (Figure 4.6). Dating solidly within the Late Preclassic period, the
sites of Cerros in Belize (Scarborough 1983, 736) and Edzná in Campeche (Matheny et al. 1983,
78) each have extensive canal systems that functioned at least in part as defensive moats.
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Figure 4.6: Map Indicating Location of Preclassic Sites Mentioned in Text

Additional examples of moat constructions from the Petén in the Late Preclassic have been
documented in the Mirador Basin at the sites of Xulnal and Tintal, along with a massive wall121
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and-moat system at El Mirador itself (R. D. Hansen 2016, 400). At the Petexbatun site of Punta
de Chimino, “the naturally defensible peninsula on which the site is located was fortified through
the construction of three moats, the largest of which was perhaps twelve meters deep,” which
“cut the site off from the mainland and, with the erection of palisade walls, made Punta de
Chimino an island fortress” (O’Mansky and Demarest 2007, 27). This form of defense can be
referred to broadly as a “peninsular split” (Angelbeck 2016, 60: Figure 3), and is seen in a few
locations in the Petén Lakes Region, as discussed in Chapters 5 and 7. While debate still exists as
to the dating of the fortifications, with some associating them with the Terminal Classic
occupation at the site, others believe that the constructions date to the Late Preclassic (Webster
2000, 74).
Cival in northeastern Petén provides evidence not just for Late Preclassic fortification,
built around A.D. 100, but also for siege conflict within the center of the site itself that likely led
to its downfall around the time of the broader Preclassic Collapse. The 2 meter high stone wall
topped with a wooden palisade that surrounded some of the core temples and palaces may have
still been under construction at the moment the site was attacked (Estrada-Belli 2011, 131–32;
2016). The total length of the wall is unknown, but surmised to be a maximum of 1.6 km long
based on provided descriptions of it in comparison with the site map (Estrada-Belli et al. 2002).
As at Dos Pilas in the chaos of the Late Classic collapse, fortification was hastily erected across
recently-sacred central precincts as an apparent last gasp against encroaching disaster, and
evidently failed, as indicated by reduced occupation and elite activity in the aftermath.
Other evidence, less direct than fortification, from the sites of Blackman Eddy and Ceibal
suggests organized warfare prior to the Late Preclassic. The Belize River Valley site of
Blackman Eddy sits on a hilltop and has construction dating to the Middle Preclassic period
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(Brown and Garber 2003, 98). Structure B1, a platform at its northern edge, sits on a ridge and is
further elevated, offering an excellent viewshed of its surroundings. A stucco mask abuts the
staircase. Around 650 B.C., a large-scale burning event cause wholesale destruction of the
platform and the perishable structures atop it, with ceramics smashed and swept aside and
desecratory acts including destruction of portions of the stucco mask committed. The evidence
suggests warfare, as the pattern does not fit that of reverential destruction (102), though an
alternative interpretation of a termination ritual having taken place could be argued. At Ceibal,
the discovery of a carved shell dating to the end of the early Middle Preclassic (Inomata 2014,
38–39) is suggestive of warfare at the time. The shell “depicted a human face with exposed teeth
and hollow eyes, which probably represents a desiccated, decapitated head” (39), and is a likely
antecedent to trophy heads worn by warriors in the Late Classic.

Weaponry
The weapons used by the Maya in pursuing conflict speak broadly to their practice of
warfare and its goals. Preclassic Maya weaponry appears to reflect hand-to-hand combat
exclusively, with no projectile weapons associated with it. Rather, knives, clubs and repurposed
hunting spears seem to be the predominant weapons of the era (Hassig 1992, 36). In the Early
Classic period, spears continued to be used as a thrusting tool, while the corpus of arms and
armor diversified somewhat with new introductions such “a variety of bladed and unbladed
clubs, shields, and helmets” (71). Slings were used but not associated with the elite of the era,
and like atlatls their effectiveness was significantly diminished by the jungle setting of battles;
overall, “[t]his reliance on shock weapons and lack of armor suggest that the Maya were
primarily raiders, sending small armies relatively short distances to strike enemy towns and
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peoples before hastily withdrawing, rather than fighting conventional armies in set-piece battles”
(73).
Traditionally, it has been thought that the bow and arrow did not arrive in the Maya
Lowlands until the Terminal Classic period at the earliest and likely not until the Postclassic (D.
S. Rice 1986). However, a detailed lithic analysis, including use-wear and microwear patterns, of
artifacts from Aguateca and Copan by Kazuo Aoyama (2005) has established that the bow and
arrow was in use in the region by the Late Classic period. Regardless, by the Postclassic, the bow
and arrow were in widespread use by the Maya along with quilted cotton armor, a technological
shift that seems to have given the Cocom the edge over the Itzá in their overthrow of Mayapan
(156). Elite warriors wore these “twisted rolls of cotton cloth” and at times wooden helmets
adorned with feathers, though common warriors were limited to loincloths, body paint, and
feathers (Ralph Loveland Roys 1943, 66). Immunological analysis of projectile points from
Zacpetén tested positive for human proteins, supporting the use of bow and arrow as a weapon in
the Postclassic (Meissner and Rice 2015, 72). In the Late Postclassic, atlatls, darts, and slings
were prevalent, along with wooden swords inset with flint blades called hadzab (Ralph Loveland
Roys 1943, 66), a local adoption of the central Mexican macuahuitl.

Fortified Maya Sites
Ethnographic Examples from the Contact Period
After decades where Maya fortification was thought to be limited to a few noteworthy
(and some less-than-noteworthy) examples, it is now understood that fortifications were found in
many parts of the Maya world across all eras of occupation (see Table 3.1). As with warfare
above, they are covered here in reverse chronological order (Figure 4.7). In his fifth letter to
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Figure 4.7: Map Indicating Location of All Fortified Sites Mentioned in Text

Charles V, Cortés describes a town, apparently northwest of Lake Petén-Itzá, perched “upon a
high rock: on one side it is skirted by a great lake and on the other by a deep stream which runs
into the lake. There is only one entrance, the whole town being surrounded by a deep moat
behind which is a wooden palisade as high as a man’s breast” (Cortés 2001 [1525], 371). He
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moves on to another town known as Tiac, describing it as follows: “The inhabitants of this place
are at war with those of the first town; and it is much larger and well-fortified, although not so
strong, for it stands on the plain, but it has earthworks and walls and watchtowers which are very
strong. Each of the three districts of the town is fortified separately and the whole town in
encircled by a wall” (372). Additional, similar fortifications are also described.
Other contact-era sources similarly chronicle fortified settings throughout the Maya
lowlands, including encircling wooden palisades and the planting of thorny brush on stone walls
to augment their defensive character (Palka 2001, 428; see also Gutiérrez 2005). Ralph L. Roys
describes Contact-era fortification as follows:
Barricades were set up on the main roads at strategic points in the thick forest,
especially at the approaches to the towns. These were walls of dry stone and
palisades of heavy timbers bound together by lianas, and positions were
constructed from which arrows could be shot and darts, spears, and stones could
be hurled at the approaching enemy. Often the barriers were semicircular and
camouflaged. Here the defenders waited quietly until the attackers had entered the
trap and could be assailed from either side as well as from the front (1943, 67–
68).
Roys goes on to mention some of the known fortifications that are detailed here otherwise. The
form he describes in that passage is clearly one whose effectiveness is based on use of the bow
and arrow; earlier examples, from when the bow and arrow was not in use, are not likely to
appear in a similar manner. Further, the expedient construction of the described fortifications
indicates that they would not have likely left much of an archaeological signature and may be
mostly or completely invisible to us today.
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Postclassic Examples
In addition to the aforementioned Mayapan fortifications, other Postclassic examples
include the seaside site of Tulum in the northeastern Yucatan, along with nearby Xelha and
Ichpaatun to the south near Chetumal (Webster 1976b, 365). Patterns of settlement and barrier
construction toward defensibility and intervisibility are seen in the Maya highlands of Guatemala
at a number of Classic and Postclassic sites as well (Borgstede and Mathieu 2007), while Yaxuná
witnessed the construction of fortifications around its North Acropolis in the Terminal Classic
following three earlier warfare events within the site (Ambrosino, Ardren, and Stanton 2003).
Classic Period Examples
For the Classic period, walled sites in the Yucatan including Cuca, Chacchob, and
Dzonot Aké were investigated in the 1970s on the heels of the groundbreaking work at Becan
(Webster 1979). They also include the small, little-explored site of Muna, as well as the larger
center of Chunchucmil (Dahlin 2000). The perimeter wall at the latter site is complemented by
smaller boundary walls, or albarradas, separating residential areas within. With a circumference
of about 2 km and a height ranging from 20 to 80 cm, the perimeter wall was hastily constructed
in the lead-up to the site being overrun and abandoned (286-288). New LiDAR data at El Zotz
supports an interpretation of the site as a fortified hilltop center, defended against the growing
power of its neighbor Tikal in the Early Classic (Garrison, Houston, and Firpi 2019). Outside of
the major site centers but prevalent at strategic hilltop sites along the border of regional control
between Yaxchilan and Piedras Negras, fortification along the Usumacinta River provided a
means of border maintenance and territorial authority by these centers on a broad scale (C. W.
Golden et al. 2003; C. Golden and Scherer 2006).
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The massive earthwork running on an east-west alignment to the north of central Tikal
(Puleston and Callender 1967) is one of the more impressive and famous examples of apparent
Maya fortification. Originally measured at 9.5 km long and later updated to 13.6 km in total
(discontinuous) length (Webster et al. 2007, 47), it consists of a ditch with an embankment on its
southern edge, is crossed by causeways like Becan, and dates to the Classic period (45, 55). The
initial defensive attribution, however, has been complicated by subsequent study (Silverstein et
al. 2009; Webster et al. 2007). While it is expected that any such construction would serve
multiple purposes, in this case hydrological functioning and as a social boundary, the usefulness
of the wall for defense seems limited at best.
The many fortified sites of varying sizes clustered in the Petexbatun (Demarest et al.
1997; Inomata 2008) reflect a landscape of warfare over a relatively brief period at the end of the
Late Classic, indicating abrupt transformations (as at Dos Pilas), monumental planning and
fortification integral to the general site design (as at Punta de Chimino), and hinterland
adaptations and regional-scale planning, as reflected by the numerous fortified small hilltop sites.
The work at Quim Chi Hilan (Van Tuerenhout et al. 1993; Van Tuerenhout 1996), as an
intensive investigation of a small walled hilltop site that sits within a broader regional setting of
larger polities exercising power and showing signs of conflict provides a compelling and relevant
antecedent to the dissertation work here.
Preclassic Examples
Fewer examples of Preclassic fortification have been documented. As noted earlier in the
chapter, El Mirador featured a wall-and-moat complex, while nearby sites in the basin contained
what appear to be defensive moats. Cival likewise had a defensive wall in place around its
epicenter in the Late Preclassic, and Punta de Chimino’s peninsular split fortification was
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possibly functional by the same period. Otherwise, defensive site placement on hilltops without
any associated defensive constructions, as seen at sites like Blackman Eddy and Cahal Pech
(Brown and Garber 2003, 102), may have been the more common, less labor-intensive form of
site defense in the Middle and Late Preclassic.

Warfare and the Rise of Maya Sociopolitical Complexity
Having established in the previous chapter that various forms of coercion and cooperation
both would have been present throughout the process leading toward enshrined sociopolitical
complexity, the question here is not simply “did warfare occur in the Maya Preclassic?” Actual
or threatened violence undoubtedly shaped Preclassic interactions. The question, instead, is
“what form did Maya warfare take in the Middle and Late Preclassic?” and looks in particular to
how practice related to it intersected with the lives of individuals across the population. Studies
on Classic period dynamics, and especially the collapse that brought the Late Classic to a close,
are useful to understanding the earlier developments. As Marilyn Masson (2012) establishes for
the Classic period and beyond, specific territorial, climactic, and social histories led to widely
varying outcomes during and after the collapse. As warfare was a major element within the
process of collapse in some areas of the Maya world and nonexistent in others at the time, so too
did it have considerable influence in Classic period developments more broadly at certain sites
and in some regions and apparently far less at others. As a starting point for investigation of the
Preclassic, it is safe to assume that such a framework is equally applicable, especially given the
longer temporal span under consideration.
The growing evidence for monumental fortification and likely burning events within site
centers, starting in the Middle Preclassic and continuing through to the Preclassic Collapse,
backs up the notion that the Classic period dynamics listed above can be projected back into the
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Preclassic. Assuming that the early phases of broadening social and political networks to a
regional scale, which started in the Middle Preclassic, involved contact between culturally and
possibly linguistically dissimilar groups, external warfare may have been the more prevalent
mode at the time. The distrust engendered by mutual lack of familiarity with the customs and
mores of the opposing side would have made it difficult to restrain one’s own tactics in battle, as
such a move risks the opponents refusing to adhere to imposed limits and thus gain the upper
hand.
It is likely, then, that warfare accompanied the rise of even the earliest elites, as warfare
isn’t really separable from politics writ large; it functions in practice as “simply a more violent
aspect of elite competition and violence” (O’Mansky and Demarest 2007, 32). The Preclassic
fortifications of the Mirador Basin and at Cival are strong indicators of warfare at the time and in
conjunction with the Preclassic Collapse, and likely only represent a small fraction of locales of
conflict from that time due to the fact that (1) only a few polities could command the labor
necessary to build such massive features, (2) many such features are likely either destroyed,
buried under large volumes of subsequent construction material, or were dismantled for building
material, and (3) warfare likely proceeded in many areas without notable fortifications, as
evidenced by the sites such as Blackman Eddy and Ceibal with other signs of probable warfare
but no documented Preclassic fortifications.

Chapter Summary
Following the general theoretical framework established in Chapters 2 and 3, this chapter
turned its focus to the context of the Maya. It applied the earlier concepts to interpretation of
Maya cultural history and evidence of warfare throughout it. The temporal framing lingered
primarily on the Middle and Late Preclassic periods due to the rise and spread of sociopolitical
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complexity having taken place during that time. Furthermore, intellectual histories of study of
the Preclassic and of Maya warfare were provided, along with a catalogue of Maya sites known
to be fortified. The broad discussion here mostly avoided the Petén Lakes Region, as the sites of
that area are the subject of more in-depth discussion in Chapter 5. The chapter here therefore
provides the broader context for the particular dynamics covered in that next chapter, and
together with it lays out a spatio-temporal framework for the observations made by the project at
Muralla de León.
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Located in what is today the north-central portion of the department of El Petén in
northern Guatemala (Figure 5.1), the Petén Lakes Region sits along the southern edge of the
Classic Maya heartland that covers northern Petén and Belize, extending as well into Campeche
and Chiapas in Mexico (P. M. Rice and Rice 2009a, 5). The Lakes Region has long been known
from the historical record as the setting of the last independent kingdom to be conquered in the
Contact period, submitting to the Spanish in A.D. 1697 (Jones 1998). Archaeological work at
sites across the region over the last few decades has supplied a robust dataset, complementary to
the ethnohistoric record, on the dynamics within, from the Postclassic through the Contact
periods there and into the missionizing era that followed the conquest (Pugh 2001; 2004; Pugh,
Miller Wolf, et al. 2016; Pugh, Rice, et al. 2016; D. S. Rice 1986; P. M. Rice 1986; D. S. Rice
and Rice 2005; P. M. Rice and Rice 1985). More recent work has turned to some of the earliest
developments in the area, especially in uncovering the massive monumentality present from the
Middle Preclassic at the gridded site of Nixtun-Ch’ich’ on the western shore of Lake Petén-Itzá
(Pugh and Rice 2017; P. M. Rice and Pugh 2017; P. M. Rice, Pugh, and Chan Nieto 2019).
Rediscovered and briefly mapped and excavated in 1979 (D. S. Rice and Rice 1981), the
small site of Muralla de León is situated in a defensively advantageous spot on a rise along the
shore of Lake Macanché, and furthermore encircled by a stone wall that appears to have
functioned as a rampart or enceinte. With evidence for discontinuous occupation from the
Preclassic through the Contact periods, the site offers insight into the nature of regional
interaction across a significant swath of the history of human settlement in the area. The work
here explores the power dynamics apparent at the site across the Preclassic as sociopolitical
complexity first spread through the region and later brought about the Preclassic Collapse
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(R. D. Hansen 2017), with special attention to the role of monumentality, fortification, trade, and
conflict in that process. A description of the Petén Lakes Region is provided first, followed by an
enumeration of the archaeological sites within and a history of the investigations at each.
Zooming in, the same is then done for the Macanché basin, providing more specific detail about
the physical setting and associated sites. The chapter ends with a characterization of the setting
and form of Muralla de León, a rundown of the history of investigation at the site, and a brief
synopsis of the dissertation fieldwork performed by the project.

The Petén Lakes Region
Geographic and Geological Setting
Extending across the southern reaches of what is generally considered the core of the
Classic Maya, the Petén Lakes Region encompasses a roughly east-west chain of lakes that runs
for about 76 km across the central part of the modern-day department of Petén, Guatemala. From
west to east, the lakes within the region include Lake Perdida, Lake Sacpuy, Lake Petén-Itzá,
Lake Petenxil, Lake Quexil, Lake Salpetén, Lake Macanché, Lake Yaxhá, and Lake Sacnab (P.
M. Rice and Rice 2009a, 6), extending for a linear distance of about 75 km (P. M. Rice and Rice
2016, 3). The central plaza of Tikal is 27 km north of Lake Macanché, and Lake Petexbatun is
about 63 km southwest of the department capital of Flores on Lake Petén-Itzá, built over the
Maya site of Nojpetén.
The region sits astride a geological transition, where the Paleocene formations coming
down from the southwestern portion of the main body of the Yucatan peninsula bump into the
late Cretaceous bedrock that begins to rise up to the highlands in the south (Hodell et al. 2004,
586). The effect of this interface is a distinct appearance between the northern and southern
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shores of the lakes: moving north, the terrain rises abruptly to a series of ridgelines that sit 90 m
to 200 m higher than the lake surface elevations, while low wetlands line the south shores of the
lakes, giving way quickly to the rolling karst hills that blanket the southern Petén (P. M. Rice and
Rice 2009a, 6). The lakes themselves were formed by infilling of a series of depressions along
faults in that karst plateau (P. M. Rice 1987, 6).
The entirety of the Petén Lakes Region is endorheic, meaning there is no outflow from
the lakes and juleques, or small water-filled sinkholes, within (M. W. Binford 1983, 199). As a
result, the surface elevations of these bodies of water can fluctuate substantially. In 2018, Lake
Petén-Itzá rose substantially, to the point that the northeast shoreline of Flores island, including a
segment of the malecon, the stone embankment and road that rings the island, was flooded and
rendered unusable. The shoreline of Macanché Island was also observed to have receded notably
by 2018 from its appearance at the start of the project in 2014. Based on core samples taken,
Rosenmeier et al. (2002) propose that the surface level at Lake Salpetén was up to 7.5 m higher
in the past than in 2002. This value appears to be well in line with observations made by local
residents and archaeologists in the region over the past few decades and even as far back as the
early 20th century (Reina 1966).
Occupational History
Farmers occupied the region by at least the Early Preclassic, with evidence for soil
erosion from human-caused forest clearance dating back to about 1700 cal B.C. (Rosenmeier et
al. 2002). While Terminal Preclassic-Early Classic and Early Postclassic occupation appears to
have been drastically reduced from the eras that preceded, there is evidence for continuous
activity in the region from the Early Preclassic through to the Late Postclassic and subsequent
Contact and Colonial periods (D. S. Rice and Rice 1990). Ceramics from the area dating to the
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early Middle Preclassic belong to the Eb complex, indicating connections to sites to the north
including Tikal, Uaxactun, and the Mirador Basin. Southwest of Lake Petén-Itzá, the Eb sphere
gives ways to the Xe complex of western Petén, while nearing the border with Belize to the east,
a transition is made to the Cunil sphere. Compellingly, sites around Lakes Yaxhá and Sacnab
indicate an overlap of Eb and Cunil ceramics, suggesting that they sat within a borderland or
otherwise contested region between interaction spheres (Clark and Cheetham 2002, 298). Major
sites within the Petén Lakes Region include Nixtun-Ch’ich’, Tayasal, Nojpetén, Motul de San
José, Ixlú, Cenote, Zacpetén, and Yaxhá, as well as Yalain, Macanché Island, Cerro Ortiz, and
Muralla de León within the Macanché basin.
History of Archaeological Investigation
The Petén Lakes Region has been the focus of archaeological investigation since Teobert
Maler’s explorations there in the 1890s and early 1900s (Maler 1908), which were followed by
Carnegie Institute of Washington (CIW) work at Tayasal by Carl Guthe (1922). Major
investigation in the region didn’t resume until the 1960s, with William Bullard Jr.’s (1960)
extensive trail survey of the northeast Petén, including around Lakes Yaxhá and Sacnab, and
George Cowgill’s (1963) dissertation work at sites around Lake Petén-Itzá. The 1970s saw two
major undertakings. First was the University Museum Investigations on sites around Lake PeténItzá including Tayasal, Cenote, Yachul, and Nima, which began in 1971 under the auspices of
the University of Pennsylvania (A. F. Chase 1983, 15). Second was the Central Petén Historical
Ecology Project (CPHEP), inaugurated in 1972 under Edward S. Deevey with the Yaxhá-Sacnab
Historical Ecology Project, which sought information on interactions between settlement types
and locations with regard to the lake environment (Deevey et al. 1979; D. S. Rice 1996; D. S.
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Rice and Rice 1980). This latter effort spurred decades of scholarly interest in the area by Don
and Prudence Rice that continues to this day.
Don and Prudence Rice continued CPHEP with their own Proyecto Lacustre in 1979–
1981 (P. M. Rice and Rice 2009a, 7), documenting settlement patterns adjacent to Lakes
Macanché and Salpetén through transects extending outward from their shorelines. In the process
they rediscovered sites such as Zacpetén, Cerro Ortiz and, crucial to this dissertation, Muralla de
León. Their work in the 1980s focused primarily on the Postclassic component of the region,
while in the 1990s their Proyecto Maya Colonial sought complementary archaeological evidence
for historically documented locations in the region dating to the Postclassic and Colonial periods.
The 2000s saw a continuation of this work (D. S. Rice and Rice 2005; P. M. Rice and
Rice 2009b), including in-depth investigation of Zacpetén by Timothy Pugh (Pugh 2001; 2003;
2004; 2009a). The decade also saw the bulk of the recent work done at Motul de San José in
recent years, a continuation of the Williams College project there that was initiated in 1998
(Foias and Emery 2012b, 20–28). Investigation on Lake Petén-Itzá over the last decade has
included projects led by Pugh at Tayasal (Halperin 2014; Halperin and Hruby 2019; Pugh,
Sánchez, and Shiratori 2012; Pugh, Miller Wolf, et al. 2016), which focused on the Postclassic
and later occupational component and excavated a mission-era cemetery within, and currently
Nixtun-Ch’ich’ (Pugh, Rice, et al. 2016; P. M. Rice and Pugh 2017; Pugh and Rice 2017; Pugh,
Nieto, and Zygadlo 2020). Upcoming investigation is currently being planned at the large site of
Paxcaman (Dr. Timothy Pugh, email to author, May 28, 2020).
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Petén Lakes Archaeological Sites
Nixtun-Ch’ich’
Nixtun-Ch’ich’ is a large, gridded site covering the Candelaria Peninsula at the southwest
corner of Lake Petén-Itzá (Pugh, Rice, et al. 2016; Pugh and Rice 2017). Occupation of the site
is traced back at least to the late and terminal Early Preclassic (1300–800 B.C.) and continued
through the Postclassic into the 17th century, where a port community there was known as
Nixtun, Nich, or Ch’ich’ (P. M. Rice 2009, 403; 2019). The entire eastern portion of the
peninsula, the narrowest portion and the part extended furthest into the lake, is protected from
the mainland by a 355 m long fortification, consisting of a ditch on the western side and a wall to
the east that rests on a Preclassic platform. This “Great Wall” was likely built to protect
occupants on the peninsula from mainland attack, and likely dates back to the Middle Preclassic.
A Postclassic community was settled immediately to its interior on the peninsula side, and a
second, smaller fortification sits just interior to Mound ZZ1, located at the extreme eastern tip of
the peninsula (P. M. Rice 2009).
Previous work at the site took place in 1995 (D. S. Rice et al. 1996) and 2006–2008 (P.
M. Rice 2009), with the current investigations commencing in 2013 as Proyecto Itzá. Initially
assessing the Itzá occupation there in the Postclassic (Pugh, Rice, et al. 2016), the project
digitally remapped the site and thereby revealed its gridded layout, a site plan determined to date
back to the Middle Preclassic. The focus of the work shifted to this earlier era starting in 2015,
establishing the site’s regular, planned, trapezoidal grid layout that appears to be unique across
the Maya world (Pugh and Rice 2017; P. M. Rice and Pugh 2017; P. M. Rice, Pugh, and Chan
Nieto 2019). Excavations there also uncovered dark gray or dark brown “sticky, clayey
sediments” in various contexts, either atop bedrock and beneath early constructions as a footing
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beneath floors as ballast, or as a “bonder or mortar-like material above, below, and between
individual limestone construction stones” (P. M. Rice et al. 2018, 754). These appear to be
planned construction elements, placed in conjunction with the modification of the bedrock on
which the soils rested perhaps as a ceremonial foundation event. The architectural purpose of the
soils distinguishes them from the bajo muck placed at Mirador Basin sites around the same time,
due to the apparent agricultural functionality of the latter.
The scale of the Middle Preclassic constructions at the site, with central streets and
avenues circumscribing a ceremonial core containing an E-Group paired with a massive Triadic
group, establish it as one of the largest Maya centers of the time. Without a doubt, the polity or
polities in charge must have commanded outsize influence over the Petén Lakes Region in order
not only to commandeer the requisite labor, but also to compel adherence to such a strictlyplanned site layout.
Tayasal
Mistakenly assigned a variation of the name Taiza, the Itzá capital whose location has
now been positively placed on the island of Flores (Jones, Rice, and Rice 1981), Tayasal
occupies the peninsula immediately north of the island, about 3 km east and slightly south of the
Candelaria Peninsula of Nixtun-Ch’ich’. Occupation dates back to the Middle Preclassic with a
strong Late Classic component, Postclassic and Contact-period activity, and a Colonial mission.
However, the bulk of construction can be assigned to the Late Preclassic (A. F. Chase 1983;
Pugh, Miller Wolf, et al. 2016). One high point of the site, structure T65 or El Mirador del Rey
Kan Ek’, consists of a triadic group. Additionally, a possible E-Group at the site is further
suggestive of a Middle Preclassic origin (Chan Nieto et al. 2012). Another Late Preclassic triadic
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group, known by its largest structure (T256 or Cerro Mo’), sits in the north-central portion of the
site, and together with T65 forms the east-west axis of the Late Preclassic ceremonial core.
As the residents of the present-day town of San Miguel along the site’s southern edge can
still attest, interactions with the ruins is a continual process, and their presence shaped local
occupational activity throughout the many generations that have passed since their construction
(Halperin 2014). Post-conquest occupation at Tayasal included two missions, one of which, San
Bernabé, was discovered and excavated by Proyecto Arqueologico Tayasal in 2010 (Pugh,
Sánchez, and Shiratori 2012). Within the church boundaries, 32 burials were encountered, the
majority of which were reused burial pits containing the remains of multiple individuals (Pugh,
Miller Wolf, et al. 2016, 56). While most were arranged in a European position (supine and
extended, with feet pointed east), one burial was slightly deeper than the others and dated to the
Late Preclassic period.
Motul de San José
The large site of Motul de San José sits 3.5 km northeast of the northeast corner of Lake
Petén-Itzá, and following the pattern of the region appears to have been settled by the Middle
Preclassic period. Occupation is evident from then through to the Early Preclassic, though after
flourishing in the Late Classic period the site fell victim to the broader collapse and subsequent
eras saw only scattered, small-scale activity (Foias and Emery 2012a, 24). Represented by an
Emblem Glyph, Ik’ (meaning “wind”) in the Late Classic, Motul de San José was a major center
and seat of power at the time, though it did fall under Tikal’s control early in the Late Classic
period (Foias 2013, 87).
Investigations of peripheral settlements nearby, including Chakokot, Chachaklum,
Buenavista-Nuevo San José, and Akte, have contextualized the developments within the main
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center (Foias 2013, 92; Foias and Emery 2012b), and perhaps the most compelling aspect has
been the port of Trinidad de Nosotros on the shoreline of Lake Petén-Itzá (Moriarty 2012). A
secondary center with major ceremonial architecture, the site was found to contain a significant
quantity of imported obsidian, indicating broad access to the material by the residents there and
that the site functioned as a distribution center for it (199). Obsidian also played an important
role in ceremonial activity within the site center. Broadly, the polity centered at Motul de San
José was a major player in the Southern Lowland Maya political sphere, with an extensive
documented political record on monuments and painted vessels from the site itself and numerous
references to the polity there in texts from other major sites (Tokovinine and Zender 2012). Its
prominence perhaps owes primarily to its strategic location, which offers access to the Petén
Lakes Region while also straddling the border between Tikal and the Petexbatun control (Foias
2013, 91).
Cenote
Located about 1.3 km north of the shores of tiny Lake Quexil, the site of Cenote is set on
high ground in the eastern extent of the Tayasal peninsula, 9 km or so east of the Tayasal site.
Excavated in the 1970s by the University of Pennsylvania’s Tayasal Project, the E-Group at the
site is of a distinct format, which was ultimately attributed the site name as the Cenote variant, as
opposed to the later Uaxactún variant (A. F. Chase 1983; A. F. Chase and Chase 1995; 2017).
The different form lies in that “the eastern side of the Uaxactun assemblage is composed of a
single substructure platform which supports three separate structures, the Cenote eastern side of
the assemblage is composed of a larger central structure (Strs. C1) linked by wing-like platforms
to low end structures (Strs. C108 and C109); the Uaxactun focus on the central structure is,
however, maintained at Cenote” (A. F. Chase 1983, 1245). Its earliest form consisted of a
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modified bedrock surface, with multiple subsequent construction phases and reconsecration
episodes, continuing as late as the Terminal Classic (A. F. Chase and Chase 2017, 47–49). The
presence of this early monumental architecture at this smaller site indicates the spread of the
Middle Preclassic architectural and ceremonial program across the Petén Lakes Region at that
time, a significant node in the increasingly interconnected and stratified Maya world of the era.
Ixlú
The port and entrepôt of Ixlú, small but strategically located at the eastern extreme of
Lake Petén-Itzá on a narrow isthmus separating it from Lake Salpetén to the west, was an
important and long-lived site. Known as Saklemakal in Colonial-era documents and renamed
Puerto Nuevo de San Antonio del Itzá by the Spanish (Jones 1998, 371; P. M. Rice and Rice
2009a, 12), the site occupies the crossroads of numerous overland pre-Hispanic transit routes,
reflected in the fact that a modern tri-directional highway interchange lies just 500m south of the
site. Furthermore, the adjacent portion of Rio Ixlú is navigable, and its mouth where it flows into
Lake Petén-Itzá is human-modified and located only about 2 km from the site (P. M. Rice and
Rice 2016, 5). The site was occupied from the Middle Preclassic, when bedrock leveling
prepared the surface and the first platform construction occurred; ceramics from the era indicate
connections both to the west and east to Belize (29). Featuring two ballcourts and a Twin
Pyramid Complex, the site was re-energized in the Late and Terminal Classic occupations
following the Early Classic decline that appears to have affected the Petén Lakes Region
broadly.
Architectural and ceramic evidence from Ixlú indicate Postclassic activity, with a Basic
Ceremonial Group in the Main Plaza (P. M. Rice and Rice 2016, 67), though determining precise
dates of occupation has been difficult due to discrepancies with the historical record (79). The
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site’s status as an entrepôt, or politically neutral locus of exchange, is speculated to have been in
effect in the Late Classic period, as its strategic and central location at the intersection of many
spheres of influence would have made it generally advantageous for all parties to maintain it as
neutral (81). The layout of the site as modified at this time appears to have pursued a goal of
oversight and control of movement within (83). By the time of the Late Postclassic and into the
Contact period, neutrality had been abandoned, and the strategic advantage of taking control of
the site had been exercised. Thus, in these times it almost certainly represented a border between
political regions, and a focal point of the struggle for territorial control.
Zacpetén
Known primarily for its Late Postclassic occupation, the site of Zacpetén lies on a
peninsula extending south from the north shore of Lake Salpetén, about 2.7 km east of Ixlú
(Pugh and Rice 2009). Rediscovered in 1979 by Don and Prudence Rice in the course of their
Proyecto Lacustre survey, the site had substantial occupation in the Middle Preclassic, Late
Preclassic, and Late/Terminal Classic in addition to the Postclassic activities (Pugh 2001, 162,
312). The site consists of five plaza groups, two of which are small and identified as elite
residential groups, with residences surrounding them (163). Temple assemblages in Groups A
and C at Zacpetén (Pugh 2003) reflect Postclassic patterns seen at Mayapán as well as at the
nearby sites of Topoxté, Tipu, and Muralla de León (Pugh and Rice 2009, 113).
Similarly to features uncovered at Nixtun-Ch’ich’, the site was fortified by a wall-andditch that spanned the narrow neck connecting the site to the mainland (Pugh 2001, 166–67; P.
M. Rice et al. 2009, 132–35). Extending 90m in length east to west and 40m north to south, the
feature appears to date to the Terminal Classic period. It consisted of a high platform edge facing
north from the site interior, with two low walls in front through the middle of which ran a ditch.
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A canal further north below them was deep enough to flood, temporarily making Zacpetén an
artificial island, and the total vertical elevation from the base of the ditch to the top of the interior
parapets was about 2 meters. It appears that the fortifications were maintained and updated in the
Postclassic period, likely speaking to hostilities between the Itza and Kowoj in the region and the
battle for control of the site and environs.
Yaxhá
At the eastern extreme of the Petén Lakes Region lies the site of Yaxhá, overlooking
Lake Yaxhá from its northeastern shoreline. Early settlement dating to the Middle Preclassic at
the site is marked by a moderate population (D. S. Rice and Rice 1990) and E-Group
construction (Fialko 2013, 269–70), along with ceramics that indicate more direct ties to the
Central Petén periphery than to Tikal or Uaxactun (D. S. Rice 1976, 440). Continued increase in
site size in the Late Preclassic saw the construction of a Triadic group (Morales and Valiente
2006) was dwarfed by enormous growth in the Early Classic, at which time it established itself
as one of the largest sites in what is now Guatemala (Martin and Grube 2000, 72). It was likely at
this time that the site became an important node on the east-west trade routes through the area
(Morales and Valiente 2006). In the Late Classic, amid intermittent battles with Naranjo (Martin
and Grube 2000), Yaxhá appears to have drawn strong connections with Tikal to the northwest
(Ford 1986). Construction of a twin-pyramid complex at the site (Morales and Valiente 2006)
possibly ties it as well to the site of Ixlú, perhaps indicating control by Tikal of the region
extending from the eastern edge of Lake Petén-Itzá to the Yaxhá-Sacnab basin. That region
includes Zacpetén, Muralla de León, and all other Macanché basin sites, and would indicate
interest in the east-west corridor of transport and trade running across the area.
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Macanché Basin Sites
Description of the Macanché Basin
The deepest of the lakes in the Petén Lakes Region, with a maximum depth of nearly 60
m, and also one of the smallest in area with a maximum width of about 2.5 km and a shoreline of
8.17 km (P. M. Rice 1987, 6), Lake Macanché lies at the eastern edge of the main cluster of lakes
constituting the region; Lake Yaxhá, the next lake in the chain to the east, lies over 20 km to the
northeast at its closest point (Figure 5.2). A series of small juleques lie adjacent to the northeast
corner of the lake, four of them larger than 1 km in circumference. These include (1) Juleque El
Burro, located north and northwest of Muralla de León, with a shoreline of 1.26 km and an
elevation of 162 mamsl; (2) Juleque Este, along the eastern edge of the site, with a circumference
of 1.61 km and an elevation of 172 mamsl; (3) Juleque El Tintal, the largest of the group that sits
about 0.5 km north of Muralla de León and borders the hilly uplift to its north. Its shoreline
measures 3.38 km in circumference and it sits at 160 mamsl; and (4) Juleque El Botanal,
immediately to the east of Juleque El Tintal and only 1.10 km in circumference, while higher in
elevation at 165 mamsl. Lake Macanché sits at 160 mamsl. As mentioned earlier in the chapter,
these levels are known to have fluctuated on unpredictable, multi-year cycles based on
precipitation patterns and the fact that the entire Petén Lakes Region is endorheic.
A small island in the northeast portion of the lake, with a circumference of just 344 m in
2018, is owned communally by the modern community of Macanché and contains a platform and
other ruins, described below. The modern community is concentrated along the western and
southwestern shoreline of the lake, expanding away from the shore to the southwest
perpendicular to the Flores-Belize highway that nearly grazes the edge of the lake there.
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Figure 5.2: Map of the Macanché Basin as well as Lake Salpeten and the Yaxha-Sacnab Basin,
Indicating Sites Mentioned in Text
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Present-day occupation extends up the eastern shore of the lake and around the northeast corner,
after which it fizzles out and gives way to farms and cow pasture.
Following the general trend of the Petén Lakes Region, the terrain south of Lake
Macanché is relatively flat and remains so for about 5 km, where the land rises up to undulating
karst hills. To the north the terrain rises very abruptly, ascending in places over 240 m vertically
above the lake level only about 2 km horizontally from the nearest shore. Four archaeological
sites have been documented and excavated in the Macanché basin: Yalain, Macanché Island,
Cerro Ortiz, and Muralla de León. Survey of the basin has established that a significant
population existed there in the Middle Preclassic (~1284 individuals), with a slight drop in the
Late Preclassic (~1071 individuals) followed by a substantial drop in the Early Classic (~270
individuals). The Late Classic was the pinnacle of activity, with about 3113 residents, followed
by a drop down to about 726 residents in the Terminal Classic. The Postclassic population is
variable depending on the number of individuals that can be assumed to live in each household,
but was at least at the Late Preclassic level in the Early Postclassic and at maximum may have
been double that number. The Late Postclassic levels are just over half that number (D. S. Rice
and Rice 1990).
History of Archaeological Investigation in the Macanché Basin
Archaeological investigation of the Macanché basin began in 1968 with the work of
William R. Bullard, Jr., who mapped and excavated Macanché Island as well as a “small
ceremonial center” on the northern mainland whose exact location is not currently known (P. M.
Rice 1987, 9). These initial interrogations of the Macanché terrain set the stage for Don and
Prudence Rice’s Proyecto Lacustre, which arrived in the basin in 1979 (D. S. Rice 1986; P. M.
Rice 1986; P. M. Rice and Rice 1985, 173). With a focus on the Postclassic occupation of the
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area, the project excavated the ruins on Macanché Island and located a number of Postclassic
ruins in their survey transects. These ruins included Muralla de León and Cerro Ortiz, which
were mapped and briefly excavated.
Other excavations uncovered Postclassic materials and architecture, and in one case
encountered twelve crania interred in two rows, “all upright and facing west” (P. M. Rice and
Rice 1985, 179), 40 cm below ground surface on an inter-transect mound southwest of the lake.
Archaeological investigation with a focus on the Postclassic component continued across the
Petén Lakes Region for the next few decades, including Pugh’s (2001) dissertation work at
Zacpetén on adjacent Lake Salpetén. However, no further work was undertaken in the Macanché
basin until 1994 and 1995, when the site of Yalain was probed (D. S. Rice et al. 1996). Further
work was conducted there a few years later in 1999 (Aguilar 2002), after which time
archaeological investigation of the basin ceased until the commencement of work at Muralla de
León for the present dissertation in the summer of 2014.
Yalain
The site of Yalain sits 333 m from the northeast shoreline of Lake Macanché, and
consists of an elevated main platform with open halls, temples, and temple complexes (Aguilar
2002, 48). A Postclassic pattern of “three small C-shaped buildings aligned end-to-end at one
end of an open plaza, facing a more monumental, elevated open hall at the opposite end” (D. S.
Rice and Rice 2005, 149) at the site establishes the archetype of the Yalain pattern, seen also at
Ixlú. The presence of extensive Postclassic architecture is complemented by pottery that supports
occupation of the site in that late era, while a deep test pit places the earliest occupation there in
the Middle Preclassic, with subsequent episodes in the Early and Late Classic periods (D. S. Rice
et al. 1996, 550). Uncertainty exists as to the appropriateness of the site name, as its origin lies in
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Colonial era documents. As documented by Jones (1998, 216), in 1696 Fray Andrés de
Avendaño y Loyola describes a territory and ethnic group known as the Yalain. The territory was
said to be where the residents of the island of Nojpetén cultivated agricultural fields, representing
Itzá control of formerly Kowoj territory in the Late Postclassic (P. M. Rice and Rice 2009a, 11–
12).
While some sources accept the area around Lakes Macanché and Salpetén as the Yalain
territory (P. M. Rice 1987, 12; Sharer and Traxler 2006, 617), others place the territory much
closer to Nojpetén, perhaps in the vicinity of Lakes Quexil and Petenxil off of Lake Petén-Itzá’s
southern arm, where extensive canal and raised field systems have been observed (P. M. Rice
and Rice 2009a, 12). The naming of the site and its ethnohistoric correlates thus remain
unresolved, though the lack of burning at the site corresponding to a documented 1698 conflict
between the Itzás and Kowojs is suggestive that the site is not the historical Yalain (D. S. Rice et
al. 1996, 550). Regardless, it has been established archaeologically that the site itself was locally
prominent in the Postclassic and likely beyond, with a long history of occupation dating back
(with hiatuses) to the Middle Preclassic, corresponding to broader patterns seen in the other basin
sites and across the Petén Lakes Region.
Macanché Island
The prominence of Macanché Island above the lake’s surface is at the whim of the lake’s
fluctuating levels year to year, and both the island’s prominence and the water level can vary
significantly. In 1979, Prudence Rice measured the island at “212m northeast-southwest and
145m northwest-southeast” (1987, 12); in 2018-2019, those measurements have shrunk to about
105m and 103m, respectively, with the longest axis now roughly east-west and measuring about
115m. Described by Rice as roughly triangular, the island now adheres to a roughly circular or
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slightly oval shape. Evidence of the once-dry but now inundated southwestern corner of the
island is provided by the cluster of dead trees still standing in the area, their upper portions
protruding out of the water.
Owned privately and adorned by modern constructions in recent decades, including “the
frame for a house and a smaller kitchen structure roughly 10 m to the southeast, and the planting
of coconut palms, hibiscus, and other ornamental plants” (P. M. Rice 1987, 12), the island is now
owned by the Macanché community and maintained by a committee, with foliage kept mostly
clear but no modern structures or occupation. The currently high-water level is slowly eroding
the shoreline, leading to the exposure there of a high concentration of artifacts, some of which
were gathered as a surface collection in the 2018 field season. Otherwise, though, no work has
been completed at the site since the 1979 Proyecto Lacustre investigations and the 1968 Bullard
excavations that preceded them.
Excavation on Macanché Island has determined that the Preclassic and Early Classic
occupation was minimal to non-existent. A light Late Classic occupation appears discontinuous
with the ensuing Terminal Classic period settlement, which was focused on the island’s high
point. (P. M. Rice 1987, 33). The period witnessed a few construction episodes, including the
modification of the tierra blanca, or marl, that underlays the soil of the island and forms its
substrate (34). Construction of a large platform over the existing one took place in the Early
Postclassic period, and in the Late Postclassic/Contact periods, which are difficult to separate
from each other, foundation lines, including double lines of stones, indicate the modest structures
in existence at the time (42).
Occupation of the island was “probably never more than a few families” (P. M. Rice
1987, 43), who may have been elite relative to the occupants of the adjacent lakeshore. Finds
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from the initial part of the Early Postclassic indicate poor access to good lithic material, while in
the late Early Postclassic better pottery with more consistent paste, as well as better quality
lithics, indicate bolstered trade connections. A midden 30–50 cm thick across the entire large
platform suggests increased occupation in the Late Postclassic, and trade connections appear to
have continued apace from the end of the Early Postclassic (P. M. Rice and Rice 1985, 175).
Cerro Ortiz
Situated on a rise about 650 m southeast of the southeast corner of Lake Macanché, the
site of Cerro Ortiz was encountered, mapped, and excavated by Proyecto Lacustre in its 1981
field season. Consisting of four platforms on which 13 structures rest, the site measures 450 m
north-south and a maximum of 280 m east-west. The presence of an E-Group suggests a ritual
significance to the site as well as connections to the broader interaction sphere through which
ideas, objects, and people were readily moving in the Middle Preclassic. Some of the earliest
occupation in all of the Petén Lakes Region is documented here, represented by the Terminal
Early Preclassic Early Amanece complex, contemporary with the Early Eb complex from Tikal
and dating from pre-900 to 800 B.C. (P. M. Rice and Rice n.d.). Unlike the other Macanché
basin and Petén Lakes Region sites, occupation at Cerro Ortiz was primarily Preclassic, with
little evidence dating to subsequent eras. Excavation at the site indicated “nearly 5 m of
Preclassic plaza construction” (P. M. Rice 1984, 186), with obsidian present in every level. The
preponderance of obsidian may help to explain the Preclassic prominence of the site. Further, the
early Preclassic levels produced a gray, apparently burned limestone that may represent activity
over 400 to 500 years (P. M. Rice and Rice n.d.).
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Muralla de León
General Description
The fourth site that has been mapped and excavated in the Macanché basin is Muralla de
León. The site occupies an elevated mesa along the eastern shoreline at the northeastern corner
of the lake, and is bound by a juleque on its eastern edge and another to the northeast of it
(Figure 1.1). Additionally, an inlet from the lake extends east below the site for about 240 m
before giving way to a dry trench. The site is thus accessible by land at three points: (1) at its
northwest corner after traversing 315 m of narrow isthmus between Lake Macanché and the
juleque to the north, known as Juleque El Burro; (2) at its north/northwest edge, after traversing
165 m of narrow isthmus between Juleque El Burro and that to the east, known as Juleque Este;
and (3) at the southeast corner of the site, where approximately 285m of broad land access opens
between the southern edge of Juleque Este and the inlet south of the site. However, the project
encountered evidence of a ditch-and-bank fortification that appears to extend across that entire
approach, fortifying against access from the southeast (Figure 1.2).
Significantly for the region and the Maya world writ large, the upper portion of the site is
encircled by a dry-laid stone wall of variable height and prominence relative to the interior
ground surface, further suggestive of a defensive site location and construction effort. The apex
of this apparent enceinte varies in absolute elevation from about 180 mamsl to 201 mamsl, while
relative to the interior site surface as it exists today it varies from nonexistent to over 5.5 m
vertical prominence. Evidence for occupation at the site extends back to the Middle Preclassic
and likely forward into the 17th century Contact period, with apparent hiatuses in the Early
Classic and Early Postclassic periods. Grant D. Jones (1998, 385) mentions a fortified site
occupied by Pedro de Navarette in April 1702 while he was working on a road project in the
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area. Described by Navarette as a “very strong fortification of slender stakes in the form of an O,
with very astutely constructed entrances and exits” (as quoted in Jones 1998, 385), its location
and form makes it likely that the site was Muralla de León (P. M. Rice et al. 2009, 128),
occupied and fortified yet in the early Colonial period.
In the present day, Muralla de León and its immediate surroundings are covered by thick
tree cover and other foliage, as is Cerro Ortiz, which is uncharacteristic as the majority of land
around the lake and near the town of Macanché is cleared for agriculture and cattle pasturage. A
network of trails wind through the upper portion of the site as well as down along the adjacent
shorelines; little activity takes place within the site itself other than women from the town
occasionally collecting firewood, though individuals and groups regularly pass along the trails on
their way to hunt, fish, or work the adjacent lands. An unpaved, bedrock road passable by highclearance vehicles approaches within half a kilometer to the west before turning north, and the
site is accessible from there via footpaths.
The land on which the site rests is privately owned and known fairly comprehensively by
local residents of Macanché, as are the other archaeological features observed and documented
by the project. Traversing the area for fishing in the nearby portions of the lake and the juleques
likely accounts for much of this familiarity. The more knowledgeable local members of the work
crew proved invaluable in navigating the paths around the site and pointing out compelling
features across a large swath of the northeast portion of the basin. Unauthorized excavation of
the major temples within the site and in architectural groups outside of the site walls was
widespread, and stories of the riches found within were told by some without a hint of regard for
ethics (or any sense that such activity was unethical in the first place). A similar pattern was
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observed for Tayasal (Dr. Timothy Pugh, personal communication, January 8, 2020) as well as at
nearby Zacpetén (Pugh 2001).
History of Archaeological Work at the Site
The 1979 Proyecto Lacustre survey of Lakes Macanché and Salpetén involved three 500
m wide transects extending outward from the shoreline of each; it was at the start of Transect 1 at
Lake Macanché that the remains of Muralla de León were first encountered (D. S. Rice and Rice
1981, 274). The project was able to subsequently perform a rapid investigation of the site before
continuing with the broader survey effort, producing an impressive site map that captured the
topography, the stretches of enceinte where the wall was most prominent, and 22 structures
within the site walls (275). Repeated sightings of a large puma during that fieldwork are what led
to the bestowing of the name “Muralla de León,” or “wall of the lion” (274). Ten test pits were
excavated, producing Terminal Preclassic (Floral Park), Late Classic, and Postclassic ceramics as
indicators of occupational phases (277). A temple assemblage was noted in the main ceremonial
group (D. S. Rice and Rice 1981, 278–79; P. M. Rice and Rice 1985, 178), and two test pits were
placed into the perimeter wall to investigate its construction history and form.
Sub-operation A was a 2 m by 2 m pit into the upper portion of the enceinte in the center
of its southern stretch, where it is especially prominent above the interior (~4 m vertical) as well
as to the exterior, where it steeply descends 18 m vertically to the bank of the inlet. After 1.5 m
of excavation into “undifferentiated stone fill,” the pit was terminated (D. S. Rice and Rice 1981,
279). Sub-operation B was placed into the east-central edge of the site at a high point of
elevation where little surface evidence of the wall exists, and consisted of two parallel 1.5 m
wide trenches running east-west across the 60 cm high mound of the wall. It uncovered retaining
walls running in parallel, 1.6 m to 2 m in height and with a total width of over 1.5 m. This latter
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sub-operation indicated that the enceinte likely was complete around the upper portion of the
site, even in locations where no mounding is apparent on the present-day ground surface.
Ceramic recovery from the two sub-operations did not provide a clear chronology for the wall
construction, as Sub-operation A produced no cultural materials at all and the northern of the two
trenches in Sub-operation B only resulted in recovery of eight sherds from within the wall fill,
and they were of no chronological use. The other Sub-operation B trench produced 260 sherds,
primarily of Terminal Preclassic date. However, some Postclassic sherds from near the top of the
excavation complicate an easy designation of a Preclassic construction date (280).
Possibilities Raised by the Prior Fieldwork
The results of these initial investigations into Muralla de León were intriguing for a few
reasons. Warfare had only recently moved into a prominent place in general discussions of Maya
prehistory at the time the 1981 article was published, and in the two decades that followed
several additional fortified Maya sites were discovered and investigated in detail. However, the
significance of the fortifications at Muralla de León proved mostly elusive as their apparent
Preclassic construction date left them with little temporal or regional context.
The longevity of the site meant that a variety of social contexts are likely represented in
the remains there. The likely occupation in the Postclassic and beyond as a fortified ceremonial
site, as suggested by architectural and ethnographic data, adds detail to the dynamics of that
consequential era. The Late and Terminal Classic occupation offers the possibility of better
understanding how that era’s collapse impacted the Petén Lakes Region, while the sudden recent
influx of Preclassic discovery in the area, including the Nixtun-Ch’ich’ findings along with the
recently-published Cerro Ortiz data, is establishing the centrality and significance of the region
to the Middle Preclassic landscape. The work may likewise provide new avenues of
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understanding into the emerging concept of a Preclassic Collapse. Interregional connections as
inferred through the movement of goods and artistic/architectural forms across the various
periods of Maya history are starting to become clearer, and the nature of trade understood by the
presence of ports and other facilities.
The location of Muralla de León at the eastern extreme of the main cluster of the Petén
Lakes Region, and of navigability with minimal portage, may explain the site’s importance.
Much like El Achiotal further north in the Petén (Acuña 2018), Muralla de León sits at a natural
transition point between overland and water-based transport of people and goods. The southwest
corner of the site, opening onto the lake and inlet, provides an intriguing bit of possible support
for the site functioning as a port, due to the apparently purposeful lack of prominent wall
construction along the perimeter line there and the fact that a series of stepped platforms rise
from the shoreline there on a direct line to the main ceremonial center of the site.
This arrangement, noticed on the ground in the initial field season of the dissertation
project, is investigated further by subsequent fieldwork performed by the project as described in
the following three chapters. The broader significance of these patterns of interaction in relation
to the processes of regional identity formation and negotiations of power during the initial spread
of sociopolitical complexity are starting to emerge, and promise insight into the circumstances
that led first to the Middle and Late Preclassic flourishing across the Southern Lowlands and
subsequently to the collapse that concluded the era in the Terminal Preclassic.

Chapter Summary
Zooming in from the broad perspective on the Maya provided in Chapter 4, this chapter
provides a granular description of the Petén Lake Region. After establishing the general spatial
and geological setting of the region, the sites within are described according to the history of
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archaeological fieldwork at them and the information these efforts obtained. This background
serves to contextualize the site of Muralla de León, setting the stage for the dissertation project
work that took place there. Having now laid out the theoretical and regional backdrop for the
project, the research design and methods that guided the work are explained in Chapter 6,
followed in Chapter 7 by an accounting of the results of the survey, mapping, and excavation
performed by the project in and around Muralla de León.
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Investigations at Muralla de León built upon the 1979 fieldwork and explored the
significance of its fortifications and overall site layout. They were guided by discoveries over the
past few years indicating the greater spread of monumentality across the Maya Lowlands in the
Middle and Late Preclassic. Recent insight into the Terminal Preclassic collapse that marked the
end of the Preclassic era in the region, as a smaller antecedent to the better-known and more
famous collapse at the end of the Late Classic period, opens a new window into understanding
the cycles of aggregation and fragmentation that occurred within a broader trend of increased
sociopolitical complexity.
Assessing the fortifications at Muralla de León as monumental features shaped both by
the concerns of the era in which they were constructed and by continuous interaction with
dwellers across subsequent eras offers the possibility of understanding these changing dynamics
through stable focus on a single, clearly-delineated space. The aspects of the built environment
most immediately implicated by this framing are the construction chronology and the form of the
defensive features. Relevant secondary aspects include the patterns of settlement and use related
to them, as well as the social connections and socioeconomic differentiation across the basin as
indicated by the materials recovered from multiple contexts.
Discussion here begins with the Research Design, setting forth the main goals of the
project investigations and the types of data that were sought in order to respond to the research
questions posed and how those data were incorporated into the analysis. Following those
considerations, the second half of the chapter covers the Methods used by the project to obtain
the required data. This latter section can itself be divided roughly into two halves, as it first
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covers the traditional mapping and excavation approaches that are presented in Chapter 7 and
from there explains the GIS analysis methods whose results constitute Chapter 8.

Research Design
Project Research Question
The primary research question of the project can be stated as follows: Was warfare an
explicit factor in the process by which sociopolitical complexity developed and spread beyond
the major population centers in the Maya lowlands? The term “explicit” within the question
refers to visible, physical manifestations of warfare existing as an element of the built
environment wherein complexity emerged. Within the scope of the project, such manifestations
take the form of monumental defensive architecture These features do not merely function as
material indicators reflecting that warfare occurred at the time in question. Rather, they would
have been dynamic elements in the negotiations that led to complexity, shaping perceptions as
symbols while also physically channeling and redirecting movement.
This question interrogates first the issue, initially raised in the original Rice and Rice
(1981) article, of whether the fortifications can be dated to such an early time. They believed it
likely that the enceinte was first established in the Late and Terminal Preclassic period, a
construction date that would make it one of the earliest major defensive features documented in
the Maya world. Secondly, the question implicates the concept of defensibility itself, seeking
evidence clearly indicating the intended function(s) of the construction effort and the
effectiveness of the completed form toward those ends. In answering the question as posed,
groundwork is laid toward understanding the nature of the political interaction in the region
during the Late and Terminal Preclassic periods.
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Hypotheses to Test Research Question
The two guiding hypotheses used to interrogate the research question are Hypothesis 1,
that the perimeter wall/enceinte and the basic site layout at Muralla de León were substantially
established in the Late Preclassic period, and Hypothesis 2, that these elements effectively
functioned toward defense in the Preclassic and in subsequent occupational eras. If both
hypotheses are supported by the data derived from the investigation, it would answer the project
research question in the affirmative. It has been established in previous chapters that either active
warfare or the threat of it inherently accompanied the expanded networks of interaction that
drove the rise of complexity. Confirming the research question as true would push interpretation
substantially further, indicating that warfare was a visible and therefore openly-negotiated factor
that, in conjunction with other elements driving population clustering, group formation, and
interaction, shaped the emergent sociopolitically complex society.
The null hypothesis for investigating Hypothesis 1, therefore, is that the Muralla de León
site layout, including the perimeter wall, were not established until after the Late Preclassic. If
the mapped form of the site was different in the Preclassic, or only established in minor ways
that didn’t reach a recognizable form until later occupation periods, then much of the analysis is
useless. If this first null hypothesis cannot be rejected, then the execution of the site plan and
associated monumental features could reasonably be attributed to a later wave of regional
political development, likely in the Early or Late Classic.
The null hypothesis related to Hypothesis 2 is that the site layout and monumental
features do not function toward defense. Alternate goals of these features could include
exclusively hydraulic functionality, establishing (unfortified) boundaries, or projecting authority
through the construction effort and the resulting legible and highly visible product. While these
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aspects are not mutually exclusive, the alternatives would explain possible reasons for the
constructions if it can be demonstrated that they would not have effectively worked toward
defense. Rejecting this null hypothesis requires demonstrating that the monumental features and
site layout were functionally defensive.
Approaches Used to Test Hypotheses
Testing the two hypotheses required three general approaches. First, it was necessary to
establish the construction chronology of major features within and around Muralla de León to
address Hypothesis 1. Second, the project probed the defensive and hydraulic functionality of
the site layout and monumental features through time to address Hypothesis 2. Third, it was
necessary to determine the extent and nature of occupation at the site and across the Macanché
basin through time and space. This third approach was necessary in order to contextualize
settlement dynamics across the many eras of occupation in and around the site, serving to relate
the activities within the site boundaries to what was occurring in the immediate surroundings.
The results of this angle of investigation inform the defensive analysis, helping to determine
whether exterior settlement was integrated with that occurring inside the walls. As discussed in
the Methods section below, these three determinations were made through a four-part approach
involving survey and mapping of the site and its immediate surroundings, excavations within and
adjacent to the site, laboratory analysis of the artifacts recovered, and GIS analyses of hydrology
and potentials of movement based on the mapping data obtained during fieldwork.
In order to obtain the data needed to address the hypotheses using the approaches
described above, a good deal of additional data on the construction and occupational history of
the site and surroundings from periods after the Preclassic was also acquired. Thus, beyond the
focus of the project’s main research question, the subsequent use-patterns and many interactions
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with the monumental architecture at the site can be traced in relation to broader patterns
occurring in the Macanché basin and across the Petén Lakes Region. Though no attempt is made
to directly trace the possible relationships between Muralla de León and other sites through time,
in upcoming chapters the patterns observed at Muralla de León are considered in relation to
contemporaneous activity occurring nearby.
Construction Chronology
Establishing a detailed construction chronology of Muralla de León, in particular its
apparent defensive features, from the Preclassic onward was an essential element of the project.
Though Proyecto Lacustre had established initial occupation dates at the site in the Late or
Terminal Preclassic (D. S. Rice and Rice 1981), they were uncertain as to the antiquity of the
enceinte and features associated with it. They appear to lean toward a Late or Terminal
Preclassic construction date (281), but aren’t able to commit to a stronger interpretation due to
limited excavation contexts and the presence of a small percentage of sherds from later eras that
complicate the matter. The present project’s discovery of Middle Preclassic ceramics, tentatively
identified in the 2014 field season and more certainly in the 2015 assemblage, pushed back the
time of earliest occupation at the site and raised new possibilities there regarding the rise of
complexity and the establishment of defenses.
Was the site monumental in nature from that earliest era of occupation or did
monumentality come later? Were the defenses part of the initial site plan or a subsequent
addition? Middle Preclassic fortification would suggest defense as a major consideration in the
establishment of complexity, suggesting a hostile landscape that presented danger from other
polities or mobile groups in the area. Fortifications established in the Late or Terminal Preclassic
could instead suggest a change in approach in the expansionary but ominous time leading up to
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the Preclassic Collapse, an adjustment to new circumstances. Alternatively, if no fortification can
be traced to the Preclassic, what may be instead represented is a Late Classic or Postclassic
reoccupation geared toward defense, a situation in which the local built environment and
overriding spatial organization were reimagined toward defensive purposes in response to
changes in the regional dynamics.
Tracing the chronology of these features is not as straightforward as dating living
surfaces. The structure of a large rampart wall is altered less frequently than, for example, the
plastered floor of a household, and instead is built once and left mostly intact for decades or
centuries. Further, the lower amount of daily activity on and around the wall leaves less material
debris within its matrix. The dry-laid nature of the enceinte at Muralla de León inherently creates
voids between stones within the body of the wall, which has no impact on its functionality but
does create issues for the archaeologist attempting to delineate construction episodes and
associate materials within, stratigraphically or otherwise. With these issues in mind, it was
decided that instead of seeking one “smoking gun” line of evidence for the construction
chronology of the features, a few lines of evidence would be pursued in parallel.
The lines of evidence used to determine the construction chronology of the monumental
fortifications were traditional excavation seeking diagnostic ceramics and radiocarbon samples,
articulation of the fortification with other, more readily datable features, and cleaning and
documentation of extant looters’ trenches into the enceinte. Excavation and looters’ trench
documentation elsewhere within the site provided a comparative data set to further support what
was uncovered in the fortifications themselves.
Excavation of the enceinte took various forms, from 1 m by 1 m units to larger exposures
that ranged from 3 m by 1 m units up to 6 m by 1 m trenches atop and alongside its mass. While
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digging and interpretation proved difficult, much about the form and history of the wall in
various sectors was uncovered. Investigation of how the fortifications articulation with other
features, especially structures, was accomplished through excavation as well as surface mapping.
The intent was to determine if they were built contemporaneously and if they appear to adhere to
the same planning event. Work on the looters’ trenches took place in seven of them, three of
which had been dug into the enceinte, with the intent of taking advantage of the earthmoving that
had already taken place to see the construction form and history along the sidewall profile and
collect a general sample of the pottery within.
Defensive and Hydraulic Functionality
Ascertaining the defensive intent and effectiveness of the Muralla de León site plan and
major constructions in relation to other possible interpretations required a multi-pronged
approach that builds on the architectural chronology. The framing up to this point has presented
the monumental features at the site, in particular the encircling perimeter wall and the ditch-andbank feature at the southeastern approach, as defenses that worked in conjunction with the
natural setting as fortifications to protect the site interior. While this interpretation has been put
forth uncontroversially since the initial work by Proyecto Lacustre and readily accepted by broad
citation of their article, it is incumbent on the project here to delineate the aspects that work
toward defensibility and allow for alternate or additional functionality, especially hydraulic. A
relevant parallel is the debate over the earthworks at Tikal and the possibility that they were built
not for defense, but instead to manage hydrology (Silverstein et al. 2009).
Of course, as seen in moats and related architecture, water control and defense are not
mutually exclusive functions, and can readily complement each other (Scarborough 2003, 80–
82). In addition to hydraulic function, other potential goals of these constructions (as mentioned
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in Chapter 3) include symbolic projection of power, adhering to a more general principle of
monumentality; creation of exclusive/sacred spaces; and facilitating avoidance. The last of these
is perhaps the least immediately intuitive. While the third possibility, creation of exclusive
spaces, refers to the nature of the space itself and its perception among those dwelling amid it,
“facilitating avoidance” refers instead to the desires of the individuals living within. Sacred and
exclusive space can be marked off but still visible to and utilized by the general populace,
according to certain proscriptions; in an avoidance situation, the barriers are used to seal off the
lives of those within from others adjacent, in a manner ranging from partial to near-complete.
Testing for Defensibility
Testing for defensibility took several forms. Survey and mapping first established the
form of the perimeter wall and ditch-and-bank feature as they appear on the present-day ground
surface. This allowed for calculation of the perimeter wall’s prominence above the adjacent
interior ground surface at points all along its circumference, as well as the slope and vertical
ascent required of anyone approaching from exterior. The work also highlighted likely access
points that were designed into the wall plan. These points were noticeable on the ground,
visually and often due to the fact that modern-day paths made use of their easier affordance of
movement, as well as on the site maps that were produced. The ditch-and-bank feature was
likewise traced out along the ground, indicating its horizontal extent as well as the vertical
challenge it presented to incoming traffic. All of these data were assimilated into the broader
mapping project that produced a detailed topographic map of the site interior and immediate
surroundings, and continued outward (with less-detailed topography) to include architecture and
other features documented beyond the immediate site in the surrounding terrain.
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The excavation program followed up on that information, investigating first the presumed
access points to the site interior to see if they were baffled in some form (Keeley, Fontana, and
Quick 2007, 62–67; Russell 2013). A baffled entryway is a strong indicator of a gate intended to
allow daily traffic into and out of the site but heavily restrict hostile entry. Additionally, the form
of the encircling wall itself was probed to see if it had a walkway or parapet atop, features that
would have served to facilitate defensive movements and actions.
The ditch-and-bank feature was likewise excavated to assess its form, construction
techniques, and perhaps most importantly, the shape of its base. A V-shaped cross section would
be indicative of a dry ditch, almost universally associated with defense, as they are difficult for
an attacker to stand within and they “weaken the roofs of any tunnels passing beneath them”
(Keeley, Fontana, and Quick 2007, 58). A U-shaped or trapezoidal base would imply the
presence of water within. While this form does not preclude a defensive interpretation, as it
could have functioned as a moat, it adds additional dimensions to the interpretation and offers the
possibility of the ditch functioning as an irrigation canal or for canoe transport.
Of course, these peaceful uses do not preclude its utility as a moat in times of hostility as
well. Additional excavation was performed to sample areas of potential conflict as a means of
assessing the defensive interpretation. While active conflict having occurred is not a required
element of a defensive intent, finding a concentration of projectiles or other weapons, or skeletal
remains with indications of trauma, would have certainly supported such a conclusion (Haas
2001, 332: Table 9.1; Solometo 2006, 25; Wallace and Doelle 2001, 272). However, such
discoveries are rare, and excavations for this specific purpose were limited to the Group 5
platform between the ditch-and-bank and the exterior base of the perimeter wall.

166

Chapter 6: Research Questions and Methods
Testing for Hydraulic Functionality
Testing for hydraulic functionality to the site layout, including the enceinte and ditchand-bank, and features in the nearby portions of the basin took place through mapping,
excavation, and GIS analysis. The intent of these investigations was to determine the degree to
which control of water flows was the purpose behind the observed constructions by deducing
their hydraulic functionality. While the ditch-and-bank was assessed for hydraulic potential by
the same trench excavation (Pozo 29) that sought evidence for defensibility, as mentioned in the
previous paragraph, other excavations examined areas within the site that appeared, either
through direct observation or mapping data visualizations, to have channeled and pooled water.
Within the site, these areas included an apparent channel running southeast from Group 1, the
main ceremonial group, as well as a large apparent water pooling area in the southeast interior
corner of the site. Other evidence, in the form of carved bedrock channels, was uncovered
unexpectedly in two excavations, one in Group 1 and the other in Group 2 to the immediate
north. Outside of the site, across Juleque Este, excavation was performed into water channeling
and pooling features carved into bedrock that were observed during survey of the area.
These examples speak to an intertwined practical and ideological approach that provided
necessary water to residents, made visible its flow and availability, demonstrated control of
nature as part of the broader site plan, and fed into established ritual and belief systems of the
ancient Maya (Scarborough 1998). In all cases, the subsurface matrix was examined to determine
if it was placed purposely for its hydraulic functionality or was the result of other accumulation.
Further, any recovered ceramics were analyzed to determine the date of the feature, and if
bedrock was encountered at the base its form was assessed for evidence of modification toward a
hydraulic end. The hydrological GIS analyses described at the end of this section were later
167

Chapter 6: Research Questions and Methods
performed on the high-resolution digital site map created from the mapping points collected to
assess the hydraulic potential of the site layout. By using established parameters of hydrological
flow in conjunction with the data uncovered by the excavations, an assessment of their likely
intent and an estimate of their effective volumes could be made.
GIS Analyses
The remaining lines of investigation into the functionality of the monumental features
within the site involved GIS analyses of the site map that was created, incorporating both the
topographic and architectural details observed. The GIS analyses were of four main types,
investigating affordances of movement, viewsheds, hydrology, and calculations of constructed
volume of the enceinte and related energetics.
Affordances of movement, in comparison with the site design, allowed investigation of
the likely paths of movement by individuals across the ground surface, providing indications not
only of traffic flows and their relation to design features, but also of the impact of the built forms
upon the flow of movement itself. Along with an associated statistical analysis, this allowed for
quantitative assessment of the observation that the perimeter wall appears to be built the highest
in locations of easiest access otherwise to the site interior. Thus, the movement analyses
investigate the intent of the enceinte design and that of the ditch-and-bank with visual and
numerical indications of their effects on movement. These outputs do not account for
unquantifiable factors such as the manning of the fortification by armed guards, or the
intimidation felt by attackers as they approached the wall. Instead, they provide a baseline
measure of the physical challenge they presented to a person on foot attempting to traverse that
section of terrain.

168

Chapter 6: Research Questions and Methods
Viewshed analysis offers a map of likely visibility of one’s surroundings from defined
locations, or alternately a map of the areas from where a single point is visible. It thus offers
indication of intervisibility between notable locations, how visible prominent features are to
those in the surrounding area, strategic advantage offered by high ground or other advantageous
lookout points, and again the practical effects of constructed features. The enceinte itself, as well
as any parapet walls atop it, would have served to offer greater visibility outward from the site
perimeter while restricting the ability of those outside to see within. Intervisibility between
hilltops or other significant points in the area would have allowed for long-distance
communication and potentially coordination of defense between those nodes (Earley-Spadoni
2015), forming a network of sightlines. The increased privacy offered by walls and related
constructions also played into notions of the delineation of sacred space as well as facilitating
avoidance. For all these reasons, viewsheds were assessed here from several locations as a means
of contributing additional evidence to the debate regarding the function of these monumental
constructions.
The third set of GIS analyses was of the hydrology of the area. In a region of highly
variable precipitation and a low water table, water exists as a nuisance to be kept from destroying
or flooding living areas in the rainy season but a harder to come by commodity in the dry season.
Lake Macanché and the associated juleques make Muralla de León a far less water-poor
settlement than many others, though consideration of water flow and diverting it from living
spaces almost certainly played into the site design. Additionally, in the case of a siege, the site
itself would have been cut off from the adjacent water bodies, with no permanent body of water
within the walls.
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Numerous indications from as early as the 2014 season suggested that features within the
site, including the enceinte, were designed with water pooling and channeling in mind, and
additional features discovered later and uncovered in excavations supported a preoccupation with
moderating water flow. Analyzing patterns of flow and pooling in and around the site served to
interrogate these observations and establish, at least according to basic hydrological methods
within GIS, the impacts of the monumental constructions and site design on water flow. The
areas where such water-control measures seem to appear and the effect of their construction are
considered here with regard to a hydraulic explanation for the site layout, and furthermore in
relation to affordance of human movement across the terrain.
A separate but related investigation into hydrology dealt with the question of the
fluctuating surface levels of the lake and juleques. If the surfaces of these water bodies rose
notably higher in the past than their present elevations, what would the implications be for the
focus of the constructions? A substantially higher water level in the surrounding water bodies
raises the possibility that the perimeter wall at Muralla de León was built in order to keep water
out of the settlement there. A GIS investigation into this possibility visually displays the likely
encroachment of the shorelines toward the site perimeter according to possible increments of
water level rise.
Finally, an analysis that estimated the volume of the constructed portion of the enceinte
used the derived topographical representation of the site in conjunction with direct field
observations to quantify the total labor effort required to build it. The analysis parallels one
performed by Proyecto Lacustre in its earlier investigation of the site. By using the digital DEM
obtained through direct measurement in the field, the hope here is to refine the volume calculated
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by the earlier project using newly-available spatial technology, while invoking energetics
formulas put forth by Abrams (1994) in the time since the previous investigation.
Extent and Nature of Occupation
Establishing the general extent and nature of occupation at Muralla de León and across
the Macanché basin through time was a crucial element in understanding the labor motivation
effort to construct the monumental features, the forces in power when these features were built,
and the relationships between the populations occupying the various contexts. Fragmentary
interrelationships within the basin could indicate competitive units jockeying for control, or
alternately separate factions ripe for consolidation by a unifying power. How the individuals
across the basin related to one another in a spatialized sense speaks in a big way to identity
formation and transformation. Certainly, as the greater Maya world crept in, perhaps due to the
naturally auspicious point on which the site sits for movement and trade between the western
Petén Lakes Region and points east, especially what is now Belize, identities would have been
transformed as the basin was incorporated into a far larger-scale interaction sphere.
A major contributing factor to this investigation is structure form and occupational
history, alongside the broader logic of the site layout. Determining which structures were
occupied at distinct periods within the full site history requires excavation and recovery of
diagnostic pottery and datable charcoal; the products of these excavations further speak to
similarities and differences in material holdings and practice between contexts across the
northern and northeastern Macanché Basin. As a rule, extensive horizontal exposures were
eschewed for deep, vertically-focused excavations that descended to bedrock or culturally sterile
soil. Comparing these results with previous population estimates for the area, such as Rice and
Rice (1990), and using labor estimates along the lines of those outlined by Elliot M. Abrams
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(1994), allows for a deeper analysis into the nature of political control and motivation of labor in
the basin through the Preclassic and in later time periods.

Methods
Overview of Fieldwork
Fieldwork within and around the site of Muralla de León took place over four field
seasons, in the summers of 2014, 2015, 2017, and 2018. Starting with exploratory survey and
preliminary excavation in the first season and ending with extensive excavation in the final
season, the work picked up from where Proyecto Lacustre under Drs. Don and Prudence Rice
had left off in their initial investigations of the site (D. S. Rice and Rice 1981), the immediate
surroundings at Macanché Island (P. M. Rice 1987), Cerro Ortiz (P. M. Rice and Rice n.d.), and
Yalain (Aguilar 2002). The survey and mapping portion of the project covered approximately 1.2
km² within Muralla de León and the broader northeastern shoreline of Lake Macanché in detail.
Excavation took place in 48 units of variable size, covering a total area of 101 m², and in seven
looters’ trenches that were cleaned, profiled, and excavated into. This work served to
characterize the residential, ceremonial, and monumental (likely defensive) architecture and
history of occupation within the site and at hilltop settlements in the immediate vicinity.
The four methods employed to address the question posed in the Research Design section
above were (1) survey and mapping, (2) excavation and looters’ trench documentation, (3)
laboratory analysis, and (4) GIS analyses. The results of the first three methods are presented in
Chapter 7, including a season-by-season breakdown of their nature, while the GIS analyses are
covered by Chapter 8. Below, the approach and reasoning guiding each is provided, setting the
stage for presentation of the results in the two chapters to follow.
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Survey and Mapping
Spatial data collection through survey and mapping work constituted one of the prime
components of the fieldwork at Muralla de León. Survey here refers to the exploratory work
done in the field, which involved on-the-ground investigation of the northeastern Lake Macanché
basin, the entire area of interest to the project. It entailed a detailed exploration of the site interior
and adjacent features, noting all architecture and cultural modifications encountered with details
such as the location, dimensions, and orientation. Additional survey was conducted extensively
beyond the immediate site, taking advantage of extant roads and footpaths but also cutting new
paths as needed. The mapping aspect of the project involved data collection in the field using a
total transit station and handheld GPS units, along with subsequent creation of a digital map of
the areas explored using the data collected and associated notes. Broadly, then, survey was
preliminary and generally extensive in nature, while mapping data collection was more intensive
and the mapping project as a whole more comprehensive, as it resulted in a series of maps
incorporating all of the spatial data collected.
Survey
Survey work took place in various forms across the four field seasons, frequently as
auxiliary work to nearby mapping and excavation but also as standalone endeavors. It involved
locating and documenting the basic attributes of features encountered during exploratory forays
into otherwise undocumented regions, setting the stage for subsequent mapping, excavation, and
GIS analysis. At times, especially when excavation permits or landowner permissions were still
forthcoming, survey work involved the author and two or three workers with intimate knowledge
of the local terrain and covered areas outside of the site itself. Other times it was performed by
the author alone, in the vicinity of excavation and mapping work to document specific features in
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and around the site. The tools used for survey documentation were a compass, a variety of
handheld GPS units, photography, measurement using tapes and pacing, and extensive written
documentation.
The compass used was a Suunto KB-14, and the GPS units used were as follows: a
professional model (Trimble Geoexplorer XH 6000, referred to from here as the “Trimble”) and
three roughly similar consumer-grade models: a Garmin GPS 12MAP in the 2014 and 2015 field
seasons, a Garmin Oregon 600t in the 2017 field season, and a Garmin GPSMAP 64S in the
2018 field season. Field photography was completed using an Olympus PEN E-P2 for the first
three seasons and an Olympus Tough TG-5 in the 2018 season.
Data collected from the GPS units faltered significantly in their Z measurements, even
with the professional-grade Trimble Geoexplorer XH 6000, though its corrected horizontal
measurements were accurate to within a few centimeters. The other, consumer-grade GPS units
were used for their cost-effectiveness and utility, always with the understanding that, even with
point averaging at a single spot for long periods of time, the lack of post-correction meant that at
best the points recorded were at best accurate only to within a radius of a meter or so. Accuracy
with these devices was frequently far lower than that, due to tree or cloud cover, and so the data
was cross-referenced to notes and other sources when precision was more crucial.
Professional-Grade Handheld GPS Data Collection
The Trimble was made available to the project for one week of the 2014 field season.
Capable of sub-meter horizontal accuracy with post-processing correction, the average horizontal
precision of the 95 waypoints taken was 1.49 meters and the average vertical precision was 2.08
meters. Thus, while the data produced by the machine was highly useful to the project in
translating the arbitrary coordinate system to UTMs and in adjusting the arbitrary vertical to a
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true measurement, the precision was far below that of the total transit stations. This fact became
apparent in attempting to use the trackpoints collected passively while walking in and around the
site to assist in DEM creation. A total of 54,609 trackpoints were collected in this way, following
the paths shown in Figure 6.1.
While useful for comparison with data collected in those same areas, especially along the
apex of the perimeter wall, using other techniques, the precision was less than the waypoints on
both the horizontal and vertical measurements. Horizontal precision post-correction is indicated
in Table 6.1; with 59.6% of points accurate to less than 2m and 85.5% accurate to less than 5m,
the rapidly acquired trackpoints are impressively reliable. However, the vertical precision,
judged based on comparison between trackpoints located very near to each other and crosscomparison to other sources, was far worse. As a result, any visualization or attempt to
interpolate a topographic surface from that data outputted a jumbled mess. The waypoints taken
with this device at the station nails, however, are the highest-precision locational data available
within the site. Further, the waypoints taken in exploratory hikes outside of the site boundaries
form the first project data for that area, and set the stage for further investigation of the area.
Consumer-Grade Handheld GPS Data Collection
The three consumer-grade handheld GPS units used by the project over the four field
seasons were all roughly similar in their precision. Lacking post-processing correction capability,
accuracy of the readings was maximized by setting the devices in place and having them take
repeated measurements that were averaged over a period of time. Usually at least 1000 readings
were taken over several minutes, with predicted horizontal accuracy of between 1 and 2 meters.

175

Figure 6.1: Map of Trackpoints Taken with Handheld Trimble GPS Unit
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Table 6.1: Postprocessing Accuracy for the GPS Points Collected with the Handheld Trimble Unit

Based on comparison with nearby transit data and other sources such as the Trimble GPS, the
vertical accuracy from these devices was substantially worse, and was not incorporated into any
meaningful measurements. The usefulness of these units lay in their ability to document the
horizontal position of features without the need to set up the transit nearby, especially in
locations away from the site that were far from the established network of stations. A total of 441
points were taken by these devices over the four field seasons, noting features within the site
(especially atop the enceinte), excavation corners, and many of the features encountered exterior
to the site.
In-Camera GPS Data Collection
The in-camera GPS within the Olympus Tough TG-5 camera used in the 2018 field work
was a promising development. The camera not only recorded trackpoints as it was carried
around, but also captured coordinate data and the direction the camera was aimed for each photo
taken. This data could then be imported into ArcMap, readily displaying the location of each
photograph taken and indicating the direction faced. The initial optimism at the possibilities of
this feature was quickly tempered by the difficulty the unit had in acquiring a signal in the field.
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Foliage cover certainly accounted for much of the reason for this issue, as the signal was
generally acquired with ease in open areas. As the site primarily lies in dense tree cover, though,
the utility of the GPS was mostly nonexistent. The trackpoints collected were moderately useful
for comparison with those collected by the handheld GPS, and the subset of photographs that did
have location and directional data successfully recorded (1001 of 3758 total, or 26.6%) were
imported into ArcMap and visually displayed, with the option to click on each point and pull up
the associated photograph (Figure 6.2). Had that data been recorded for every photograph, it
would have been a powerful tool in mapping assistance as they were assembled post-fieldwork.

Figure 6.2:Map of Geotagged Photographs and Trackpoints
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Structure Identification
Structures encountered during fieldwork were systematically mapped in and documented
as they were encountered, and assigned a temporary designation until a permanent indicator was
chosen for them. The permanent number was assigned to each once it was entered into the
mapping software and considered in relation to other nearby structures and features, usually by
the end of that week of fieldwork and by the end of the field season at the latest. The original site
map from Don and Prudence Rice (1981) was used for reference in locating and drawing
structures, though project observations took precedence over those earlier appearances in
choosing how to depict each structure.
Only a partial list of the structure assignments made by Proyecto Lacustre within the site
is given by their 1981 article, which shows structure numbers for six structures in Group 1 and
one additional structure outside of it. Further, it is clear that their numbering system extended
beyond the site to their broader basin survey. As a result, a new structure numbering system was
established for the site and the surrounding area that was surveyed by the project. Starting with
the main temple in Group 1 as Structure 1, the designations were numerical and sequential.
Structures 1 through 41 were located within Muralla de León, an area that includes the
portion within the perimeter wall as well as the immediately adjacent exterior, including the
Canal area and the associated low platform (Figures 6.3–6.6). An additional twenty structures,
designated as Structures 42 through 61, were documented on the hilltop groups in the
northeastern portion of the basin in the vicinity of the juleques (Figures 6.7–6.12). A
standardized description of each structure is provided in Appendix A.
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Figure 6.3: Map of Groups 1 and 2 within Muralla de León
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Figure 6.4: Map of Groups 3 and 4 within Muralla de León
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Figure 6.5: Map of South Interior and Group 5 of Muralla de León
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Figure 6.6: Map of the North Interior of Muralla de León
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Figure 6.7: Map of Northeastern Macanché Basin showing Muralla de León and All External
Architectural Groups
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Figure 6.8: Map of Group X1
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Figure 6.9: Map of Groups X2, X3, X4, X7, and X8
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Figure 6.10: Map of Group X5 and the Adjacent Cenote
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Figure 6.11: Map of Groups X9 and X10
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Figure 6.12: Map of Group X11 (Las Piscinas)
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Mapping
Mapping fieldwork took place primarily in the 2014 and 2015 field seasons, though
survey and other data collection in all four seasons contributed to the mapmaking. Post-fieldwork
computer map creation occurred in a piecemeal manner from the start of the project. Field maps
were produced in the course of fieldwork in order to guide impending fieldwork, and other maps
were created for annual fieldwork reports and conference presentations, as well as for internal
project guidance.
Total Transit Station Data Collection
Along with the feature points and trackpoints collected with the GPS units listed above,
the mapping data collection was completed using two total transit stations, both owned by Dr.
Pugh: a Topcon GPT-3005 and a Topcon GPT-3205NW. Which of the two was used at any
given time was completely based upon availability, as Dr. Pugh often needed one for use at his
site of Nixtun-Ch’ich’ and occasionally one would be out of service, in need of repair or
calibration. Through the 2014 and 2015 field seasons, the two devices were used
interchangeably. Capable of measuring to 5 arc-seconds, the total transit stations used allowed
for accurate readings of plus or minus 2 mm, and so were precise to 0.5 cm. Inherent human
error at that scale in field conditions, especially in subtle movements of station nails and offsets
in setting up the machine over the station nail or balancing the unit, led to additional inaccuracy.
However, quality checks throughout and a low threshold for accurate backsight readings (within
5mm on both the northing and easting) meant that the data collected using the transit was highly
reliable and internally consistent. The 9694 total transit points collected at Muralla de León
covered an area of 0.125 km2, an average of one point every 12.9 square meters, the area
represented by a square with sides of 3.6 meters. A total of 115 stations were used.
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At the start of the mapping subproject in 2014, an arbitrary coordinate system was
established, with Station 1 designated as N 2000.000 E 2000.000 Z 100.000. True north was
approximated using a compass and the known magnetic declination of Macanché in 2014, which
was 0° 45’, and was rectified later using associated GPS data, as described below. No official
concrete benchmark station was installed. Instead, the mapping grid was maintained based on the
network of intervisible stations and the known coordinates of each. The total transit station could
be placed atop any station nail that remained unmoved from when it was established. Thus, so
long as one of the other stations visible from that point could also be located and an accurate
backsight achieved, the machine could shoot accurately within the grid. In the few instances
where station nails were removed, shifted, or could not be located, a replacement station nail
could be placed and have its coordinates established by shooting it in from a nearby station nail.
Starting from Station 1 in the southeast interior of the site, the mapping subproject
collected data points using the total transit stations, first along the entirety of the interior and then
covering the exterior downslope of the perimeter wall and adjacent architecture. From each
station, at least two and often three new stations were shot in as a means of expanding the
network and continuing progress. As the site is covered by foliage, it was necessary to cut
sightlines, or brechas, with machetes from each station in a radiating pattern. Though
adjustments were constantly made for the topographic specifics of the immediate area, a standard
pattern would include lines extending outward from the station at the cardinal and intercardinal
points, eight lines in all. New stations would generally be established at advantageous points near
the ends of the brechas that allowed for continuation into the next areas to be documented.
The vast majority of points recorded were simply to document the point elevation to
assist in construction of the topographic map, with one recorded every two to three meters along
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the radiating brechas. Occasional other features, such as architecture, chultunes, and shorelines
of bodies of water were also recorded and their significance noted in the field notes. The total
transit data was downloaded to computer at the end of each field day and loaded into the ArcMap
software in order to check it for quality and assess the emerging topographic map. Weekly, a
field map was printed with all stations and points taken visible, along with a grid overlay
according to the arbitrary grid used. These field maps could then be updated in the field using
pen or pencil, graphing in new stations and the lines of completed data collection (Figure 6.13)
as a means of avoiding redundancy and setting the upcoming path for continuing the process.

Figure 6.13: Printed Transit-Point Map with In-Field Updates.
Photograph taken by the author.
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Downloaded Remotely-Sensed Elevation Data
Elevation data of the area from remote-sensing sources were also incorporated as a means
of verifying the other collected data, as well as to provide a DEM for areas of the basin and the
broader region where no direct elevation data collection occurred. These data came from two
sources, both collected at 1 arc-second, which results in a raster grid composed of cells 30.87m
on a side. The first source was Shuttle Radar Topography Mission (SRTM) data collected from
the Space Shuttle Endeavour in February 2000 and the second source was the Advanced
Spaceborne Thermal Emission and Reflection Radiometer (ASTER), a sensor aboard the Terra
satellite, which collected data from 2000 until the sensors became unreliable in 2008 (Farr et al.
2007; Rexer and Hirt 2014).
Each source provides downloadable layer files that are divided into blocks one degree of
longitude by one degree of latitude. Muralla de León and the majority of the Petén Lakes Region
lie at the northernmost edge of block N16W90 (16 degrees North, 90 degrees West) and spill
over the border to the north and west. As a result, blocks N16W91, N17W90, and N17W91 were
also downloaded from each source and incorporated into the analysis. Additionally, blocks
N16W89 and N17W89 were incorporated as well, in order to extend the coverage to the coast of
Belize. These coverages are known to have some issues, including missing data cells and
incorrect readings based on surface reflectivity and other factors. However, efforts have been
made over the years, using ground-truthing and cross-comparison with other data sets, to correct
these anomalies. As described below, data validation is used by this project on the two data sets
to determine which is more reliable for incorporation into the DEMs created.
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Assembling the Spatial Data in ArcMap
Assembling all of these data into the same frame within ArcMap required manipulation
of some of the data sources. The GPS data loaded seamlessly into the UTM data frame that was
established, as did the satellite-derived elevation data. The data obtained via total transit station,
however, needed to undergo horizontal and vertical spatial adjustment. These adjustments were
made through comparison of the arbitrary coordinates obtained using the total transit stations
with the UTM coordinates obtained at those same stations using the Trimble. Using the Spatial
Adjust tool within ArcMap, the arbitrary station coordinates were pulled in place to match the
GPS-derived UTM coordinates, and the rest of the data set was algorithmically re-projected to
match the pattern. This method had the dual benefit of adjusting for any error in establishing true
north in the arbitrary system, as well as accounting for down-the-line errors that compound the
further one moves along the station chain beyond the original station (Station 1).
The vertical adjustment entailed calculating the difference between the Z values collected
via total transit station within the arbitrary coordinate system at each of those relevant station
nails and the Trimble-obtained Z value at those same stations. Thus, the total transit station data
was as internally consistent as when it was collected, but now interoperable with the other data
sources. These included satellite photographs and existing maps, which were added to ArcMap
and plotted using the Georeferencing tool to match features within to corresponding anchor
points within the extant workspace.
At least one corner nail for each excavation had its coordinates recorded, preferably by
the total transit station if it was available and otherwise with a GPS unit. As the typical GPS unit
on hand was consumer-grade, it was common to leave the unit at the station point, taking
readings and improving the accuracy through averaging, for at least several minutes. The vertical
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accuracy of these recordings, the least accurate aspect of the consumer-grade GPS data, was of
little importance, as the idea was to locate the excavation in horizontal space, and the elevation
would usually be known from the established DEM. The data for these excavation locations was
incorporated into the standard coordinate system in the same manner as the other data above; that
is, GPS-collected points were already in the proper format, while total transit station points
underwent the same adjustment as the others to transform them into the UTM coordinate system.
The same process applied as well to collection of data for architecture and other features
that were to be drawn into the site map. Corner points were recorded on structures, and the point
numbers of interesting features were recorded in the field notes along with sketches indicating
the significance of the point and how it related to its surroundings. This information provided the
skeleton on which the details of the site map could be established, allowing for spatially accurate
construction after completion of fieldwork. The observed features were drawn in relation as well
to the DEM, which was primarily based on total transit station data but also incorporated other
sources.
DEM Construction
The primary DEM for analysis and display of data within the site and in the immediate
vicinity was created as a Macanché basin-wide coverage, a square 5.5 km on a side at 1 m
resolution. Three other DEMs were created for the later Circuitscape analysis, all square in
shape: a coverage 11 km on a side at 2 m resolution, a coverage 68 km on a side at 30 m
resolution, and a coverage 200 km on a side at 90 m resolution. The coverages chosen, in terms
of area and placement, were selected strategically to test patterns of movement as described in
Chapter 8, while the resolution for each was chosen based on processing ability and the
diminishing returns of higher resolutions over large areas. A coverage of approximately five
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million cells, or a square roughly 2250 cells by 2250 cells, is the upper limit of reasonable
processing, as a single run at that coverage takes approximately 15 minutes. Thus, for the
primary DEM and the smallest-scale Circuitscape DEM, the total transit data was combined with
the SRTM elevation data of the surroundings to tie the high-resolution collected points into the
broader coverage. For the two larger Circuitscape DEMs, the SRTM data alone was used, as the
site itself was small enough at those scales to be considered as a point instead of an areal
coverage.
The data validation process between SRTM and ASTER was performed on the N16W90
block that contains Muralla de León and the entire Macanché basin. Comparison was made
between the elevations indicated at 95 points taken by the Trimble in 2014 and the 30 m x 30 m
raster cell (SRTM and ASTER) in which it was located. Absolute differences between each were
calculated, with SRTM having an average difference of 8.891 m and a standard deviation of
6.146 m, while the ASTER data had an average difference of 11.768 m and a standard deviation
of 6.558 m. Thus, it was determined that the SRTM data was more reliably consistent with the
Trimble data. As that Trimble data is the standard used for pulling the total transit data into the
UTM system, it made sense to use the SRTM data for the remainder of the analyses moving
forward from there. To make the data fit, the SRTM data was adjusted to the GPS data based not
on the average absolute discrepancy between the two, but simply the average difference between
the two, which was 7.380 m with a standard deviation of 7.914 m.
There are a few explanations for the discrepancy between the GPS and SRTM data that
go beyond simple inaccuracy on either end. For one, the GPS data is point data generally
accurate to within a meter horizontally, while the SRTM data outputs a single value per 900 m2.
In areas with sloping ground, which describes the area of interest, a variation in elevation of 8 m
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or more across a 900 m area is reasonable, and certainly observed within the internally2

consistent total transit data. Additionally, the remotely-derived data does not have the ability to
discern between tree cover and ground cover. Consideration of this fact explains why the average
readings from the SRTM came out roughly 8 m higher than the associated GPS points. While
this fact implies that adjusting the SRTM data for the site surroundings will be effective, it does
raise the issue that more accurate reads by the SRTM in areas without tree cover, which
describes most of the rest of the basin, will be reduced by nearly 8 m. The concern of the project,
however, is accurate merging of the high-resolution site data with the lower-resolution but more
extensive SRTM data, and the boundary between the two is almost completely under tree cover.
Thus, the final product is an internally-consistent coverage that closely reflects real-world
topography and absolute elevation data across the area represented.
Adjustment of the total transit station from the arbitrary grid system on which it was shot
to a UTM projection likewise involved the Trimble points. The Spatial Adjust performed on the
points involved pulling all transit points into new locations based on the offsets between arbitrary
station point coordinates and Trimble UTM coordinates recorded at those same points. Ten
stations which were established using the transit had points taken on them using the Trimble, and
the offsets were used in the Spatial Adjust function to shift all the arbitrary-coordinate transit
data to UTM coordinates. To account for the offset on the vertical plane between the arbitrarycoordinate data and the GPS elevations, an average difference was calculated between them. The
GPS values were consistently higher, and predictably there was a moderate degree of variation
among the data. An average difference of 80.660 m (standard deviation 3.762 m) was calculated
between the values, and so that average value was added to the Z value of each point collected
according to the arbitrary system to integrate the elevations into the UTM projection.
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Detailed shoreline information for the bodies of water within the area of analysis were
necessary to create accurate DEMs. Hydrological GIS layers for the region are available from a
number of sources for download. These data tend to be of the most utility, however, for rivers
and major bodies of water. The shapes of the lakes within the Petén Lakes Region were
uniformly of low quality in these data sets. They were often inaccurately placed, and their
shorelines drawn as crude polygons for use at a far wider scale. In order to accurately display the
bodies of water in the area of analysis, especially to render their shorelines precisely for accurate
generation of topography, it was necessary to draw them in manually.
The task of drawing the shorelines was accomplished thanks to the online availability of
1:50,000 topographic maps of the area from the Perry-Castañeda Library Map Collection at the
University of Texas Libraries (“The Perry-Castañeda Library Map Collection,” n.d.). These
maps are embedded with location information, and are readily incorporated into ArcMap with
proper spatial reference. The Georeferencing tool in ArcMap was subsequently used to refine
their placement, which contrasted just slightly with multiple other data sources. Once
satisfactorily placed, the shorelines of each body of water were then traced manually and saved
as a new polygon feature class. The shorelines matched well with data collected by the project
where relevant, and provided a robust baseline for creation of a hydrologically correct DEM.
Merging the data sets was a multi-step process, all of which took place within ArcMap
10.5.1. First, the six SRTM raster coverages described above were combined into a single layer.
The Raster Calculator tool was then applied to the resulting raster to subtract 7.380 m from each
cell to make them correspond to the elevations of the collected GPS data. This very broad
coverage was saved for later. A Clip of the raster was then performed, paring down to the square
5.5 km on a side that encompasses the Macanché basin. The Raster to Point tool was used on that
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coverage, which output a point feature class with a point at the center of each raster cell
containing the raster elevation value as a field (grid_code). The points on and immediately
surrounding Muralla de León, where total transit data was available, were erased from the layer
(Figure 6.14).

Figure 6.14: Map of SRTM Points and Total Transit Points Used in DEM Construction for
Northeastern Macanché Basin
The next step involved the Topo to Raster tool. Topo to Raster outputs a hydrologically
correct raster surface at the resolution requested, using interpolation of input elevation data in the
form of point elevation or contour lines and accounting for water features as defined. The inputs
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were the SRTM point data from above, the total transit data, and the polygon feature class
containing the traced bodies of water. The first two were input as point elevations, which are
used for interpolation, while the latter was set as a “lake” feature class. Lake classes are used
within the tool to represent standing bodies of water of various sizes, the cells within are all
assigned the minimum of the shoreline elevation outputs.
In a few places where a space existed between the total transit data and the shorelines or
the SRTM points, the slope that was output did not match what was observed in the field and
documented by intermittent GPS points; to resolve this issue, contour lines were drawn and
assigned elevation values according to what was known of the area. These could likewise be
incorporated into Topo to Raster calculation, and so the final processing run involved four
inputs: SRTM and total transit data as Point Elevations, the drawn contour lines as Contour data,
and the traced water bodies as Lake features. The resulting product was output at 1 m resolution,
and closely matched observations and other GPS point data taken in the surrounding area
(Figures 6.15 and 6.16).
Rectifying the data collected with the total transit stations according to the arbitrary
coordinate system with other data, including the GPS data, satellite-derived data, and existing
maps of the area, required spatial adjustment within ArcMap. It was decided that the Universal
Transverse Mercator (UTM) coordinate system would be the most useful for bringing all of the
spatial data into concordance, and the UTM Zone of the basin is 16Q. The total transit station
data is precise to the millimeter, and error on the station backsights up to 5 mm were tolerated.
Thus, the total transit station data was highly reliable, which was especially helpful as the precise
vertical (Z) measurements allowed for creation of a digital elevation map (DEM) of sufficient
resolution for analyses of hydrology and affordance of movement.
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Figure 6.15: Macanché Basin DEM from SRTM Data
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Figure 6.16: Macanché Basin DEM Derived from Interpolated SRTM and Total Transit Station Data
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Survey and Mapping Summary
In summary, spatial data collection through survey and mapping was a dynamic element
of the project, stretching its entire length from the earliest explorations in 2014 to the last days of
the 2018 field season. The results were often analyzed and assimilated in real time, influencing
the direction of the fieldwork and establishing where it would be best to excavate. The variety of
techniques of spatial data collection used and incorporated allowed for validation of the results,
and precise and accurate documentation of architecture, natural features, topography, and
excavations. The high-resolution DEM that was subsequently constructed from the collected data
served as a trustworthy baseline for the GIS analyses performed post-fieldwork, which
themselves provided strong, independent lines of evidence regarding past patterns of movement
and hydrology and the relation of those elements to the intent of the site design.
Excavations
Excavations occurred in each of the four field seasons at Muralla de León as a means of
investigating the form and chronology of architectural features and other occupational areas.
Trowels and piochines, or small pickaxes, were the primary tools for soil removal. Excepting the
category of 50x50s below, each unit was dug according to stratigraphy, with a lot number
assigned to each stratigraphic level in each unit. In units larger than 1 m x 1 m, a lot number was
generally assigned to each level of each 1 m x 1 m section within.
The soil from each provenience was scooped and swept into dustpans, then placed into 5
gallon buckets to be transported to hanging screens consisting of 1/8” hardware cloth, through
which the soil was sieved. Artifacts observed in the screen were collected and saved in the
appropriately-labeled bag. Extensive photographs were taken of the base of each level dug and of
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one or two sidewall profiles at the conclusion of excavation. Sidewall profiles were also sketched
once excavation was complete, and plan view drawing were completed as necessary.
Excavation Categories by Areal Exposure
Four categories of excavation were used in probing the subsurface matrix of the site and
its surroundings: (1) 50x50s; (2) 1x1s; (3) larger exposures; and (4) trenches (Table 6.2). Each
type had its own strategic purpose, and there was a good deal of spatial distinction in where each
type was utilized. All were oriented with their sides to the cardinal directions, and the northeast
corner nail was used for locational coordinates.

Table 6.2: Excavation Categories by Areal Exposure

The first category, 50x50s, were excavations that measured 50 cm by 50 cm and were
dug to a total depth of 40 cm in two 20 cm arbitrary levels. The purpose of the 50x50s was to
randomly sample the interior terrain of the site to classify the soil matrix and to test for invisible
settlement, which is settlement that is betrays no indication on the present-day ground surface
such as mounding or artifact scatters. Corner nails were set in for many of them as the transit
mapping effort proceeded across the first few weeks of the 2014 field season. Generally, two
nails were shot in from each station after topography points were completed and before moving
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to the next station. The hope for the 50x50s was that they could be quickly completed by a single
worker with minimal necessary involvement by the author or other supervisory figure. While the
six 50x50s that were dug proved to be informative and a helpful sampling, they were ultimately
not continued due to the fact that they were more supervisor-dependent than had been hoped, and
the author ended up digging all but one of them himself.
The second category, 1x1s, were excavations measuring 1 m x 1 m and dug to bedrock or
culturally sterile soil. Their narrow exposure made them versatile, allowing for relatively quick
sampling of the entire stratigraphic profile of an area and a look into multiple contexts. The
trade-off is the minimal insight provided into architectural details. Additionally, if cultural
material continues beyond about 2 m below ground surface, it is difficult to continue deeper into
the unit safely without expanding it horizontally. As a result, 1x1s were mostly used as a
preliminary test to set up for subsequent excavation, or as a means of sampling areas when time
and available labor were limited. Corner nails for these units were placed advantageously
according to the local terrain features in order to expose areas of interest, and their location was
mapped in using the total transit station if available or a GPS unit if not.
Larger exposure excavations, the third category, included 2 m by 1 m (2x1s), 3 m by 1 m
(3x1s), 4 m by 1 m (4x1s), and 2 m by 2 m (2x2s) exposures. These excavations enabled a
broader view of architecture as well as a more robust artifact collection, allowing for more
intensive investigation of targeted areas. As mentioned above, each constituent 1 m x 1 m
portion of each of these larger exposures was as a rule documented individually in the notes,
with each level of each 1 m x 1 m portion assigned its own lot number. The exact dimensions
and location of each unit was decided upon in the field in order to strategically capture areas of
interest, and consideration was always given to the number of workers and time available to
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complete the units before moving on to other areas or completing the field season. Thus, the
larger of these tended to occur earlier in the field season, and when funding was robust enough to
allow for the requisite number of workers to be hired, while less extensive exposures were
opened later in the field season.
Trenches, the fourth category, were long, linear exposures to trace transitional areas and
the trends along them. The largest of the exposures opened, they measured 1m wide by more
than 6m in length and were dug to sterile subsoil. As time- and labor-intensive endeavors,
locations for the trenches was carefully chosen, and only two were excavated across the four
field seasons. In each case, they cut perpendicularly across a major linear feature as a means of
capturing the various elements constituting them. The intention was to document them in the
same manner as the category above of larger exposures, that is, in 1m2 sub-sections; however,
while work on one of them did proceed in this way, the other had a good deal of variation in its
orientation and separation of proveniences, all of which is covered in the Chapter 7 discussion of
them.
Excavation was performed by a large cast of individuals, from the author to Omar
Schwendener to CUDEP students to local workers. While the author was the ultimate authority
as to excavation type and placement, Omar and the CUDEP students were able to manage active
excavations with a moderate degree of independence, taking notes and photographs as necessary
and fully documenting each level completed. The author was still intimately involved with the
process, however, taking almost every photograph and staying in close communication regarding
stratigraphic and other interpretations and the strategy moving forward and deeper within each
excavation. The local workers performed the majority of the labor related to excavation, artifact
recovery, and cleanup for photographs and sketches. Their previous experience in archaeological
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excavation ranged from minimal to nonexistent, and as a result a program of orientation in
proper technique was maintained across the four field seasons. Helpfully, a small contingent of
locals, led by Gerson DeJesus Rivera Lopez, worked on the project across multiple field seasons,
in some cases participating all four years. Their experience with the specifics of the project’s
approach to excavation made them very effective workers, and they were able to play a large role
in training new workers brought on to assist. The author’s nearby presence was still necessary for
interpretation and documentation, and often to ensure that levels were limited to a single
stratigraphic layer, but the progress made by the local workers across the years allowed for them
to work increasingly independently without major concern.
Looters’ Trenches
Looters’ trenches, referred to here by the Spanish term saqueos, were obvious from the
earliest reconnaissance of the site. Usually dug into the core of the most prominent temples and
left unbackfilled, the settling and overgrowth atop them indicated that they had been dug many
years previously. The inspiration to explore these features was based on the success of Dr.
Timothy Pugh’s documentation of looters’ trenches in his work at Zacpetén, from which he
obtained extensive useful information (Pugh 2001). The effort was made by the present project
to clean, further explore, document, and backfill a number of them for two reasons. The first was
to take advantage of the window they offered into the architectural history of the structures they
penetrated, and the second was to demonstrate good stewardship of the site and clean up the
mess left behind.
This subproject took place entirely in the 2018 field season under the direct supervision
of Omar Schwendener, though the trenches had been mapped in previous seasons. A large
volume of stone and soil was moved quickly in this process, and the soil screened through the
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same 1/8” hardware cloth used for the excavations. Provenience was naturally far more general
in the contexts of these trenches due to the scattered nature of the material. Exposure of the
trenches indicated the rushed nature of their initial excavation, and as cleaning work proceeded
deeper into the larger of them, it was necessary to shore up the sidewalls with wooden frames for
safety purposes (Figure 6.17). Hard hats were also required safety equipment for work inside the
trenches. Sidewall profiles observed and documented in each trench gave insight into
construction history and techniques used, and additional indication of the constructed volume of
the major temples and portions of the enceinte. Furthermore, excavations at the interior base of
these trenches offered a window into the earliest phases of settlement and construction at the site.

Figure 6.17: Safety Scaffolding Constructed in Saqueo 2. Photograph taken by author.
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Documentation of Excavations and Looters’ Trenches
A total of 48 excavation units of various dimensions were completed. The units were
designated as Pozos 1–42, E14, E15, E16, E22, E23, and Trinchera 1. The E-series designations
were simply provisional unit names that ultimately stuck, while Trinchera 1 was intended to be
the only trench (longer than 4 m) dug. When it was decided in 2018 to place a second trench,
designated Pozo 29, the established numbering sequence was adhered to for consistency. The
complete areal extent of the 48 units was 101m².
In parallel to the excavation work, seven existing looters’ trenches within the site (four
into ceremonial structures and three into the enceinte) were cleaned, fully documented,
excavated slightly further, and refilled. Four of them (Saqueo 1 through Saqueo 4) were located
in the main ceremonial group, while Saqueo 5 through Saqueo 7 had been dug into the
northwestern portion of the enceinte. Work on the looters’ trenches involved clearing away the
large amount of backdirt, loose stones, and collapse within and in front of them. Wall profiles
were then drawn for each, indicating the architecture and phases of construction. Subsequently,
where possible, excavation continued into the base of the trench until it reached sterile subsoil.
All soil removed in the entire process was screened and artifacts saved.
Excavation and Looters’ Trench Typology by Intent
The excavations and looters’ trenches can be divided into four general categories
according to their intent: Type 1, which were dug to establish the occupational history of the site
and the construction chronology of the major ceremonial features within, addressed Hypothesis
1; Type 2, which probed the enceinte and the Group 5 ditch-and-bank construction, the two
apparent large-scale defensive features within the site, for construction chronology and defensive
functionality, addressing Hypothesis 2; Type 3, which investigated the potential hydraulic
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functionality of the site design and particular features within, addressing alternative explanations
within Hypothesis 2; and Type 4, dug to characterize settlement outside of the site according to
its nature, chronology, location, and relation to Muralla de León itself as a means of
contextualizing the finds from within the site (Table 6.3). This typology is used to organize the
presentation of excavation results in Chapter 7.

Table 6.3: Excavation and Looters’ Trench Typology by Intent

Type 1 excavations began from the earliest units placed in 2014 and continued through
the 2018 field season. In all, Groups 1–4 were probed by seven excavations totaling 9 m2 and
exploration of Saqueos 1–4 in Group 1. As these ceremonial group excavations were concerned
with the general site occupational chronology, they were dug to bedrock or culturally sterile soil.
Where encountered, this culturally sterile soil appeared as a tierra blanca, or marl, much like that
encountered in excavations on Macanché Island (P. M. Rice 1987). Other excavation within this
category totals eight units covering 3.5 m2.
Type 2 excavations were the primary focus of subsurface investigation in both the 2015
and 2018 field seasons. Excavations in this category included both of the trenches dug by the
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project, as well as one 1x1, twelve larger exposures, and documentation of three looters’
trenches. The Group 5 excavations covered 20 m2, while excavations into the enceinte (not
including the looters’ trench openings) covered an additional 34.5 m2.
Type 3 excavations were undertaken only in 2018, though of the exploratory 50x50s from
2014, Pozos 1, 2, 3, and 4 were all placed in areas that had the appearance of functioning
hydrologically. Not counting the relevant 50x50s, a total of six excavations exposing an area of
15 m2 were dug within the site as Type 3 investigations. Note that the areas of Pozos E15 and
E16, a total of 4 m2, are counted twice in this section, as they are included in the total areal
exposure for both Type 1 and Type 3 here.
Type 4 excavations describe units that were dug into four of the eleven architectural
groups encountered in the north and northeast sections of the Lake Macanché basin away from
Muralla de León. Three of these groups, each of which was a hilltop occupation, were
investigated in the 2017 season. All 1x1s, these ten units covered an area of 10 m2. In the 2018
field season, after the additional eight exterior groups were located and mapped at the start of the
season, an effort was made to probe Group X11, alternatively known as the Piscinas group. Four
excavations totaling 13 m2 were dug along the length of the cut bedrock series of features, and in
addition the prominent cut bedrock channel, measuring about 5 m in length and 0.7 m wide, had
the soil within removed and screened.
Laboratory Analysis
All artifacts recovered during the project were transported back to the laboratory in
Flores, Guatemala for processing. The laboratory belongs to Dr. Timothy Pugh, who offered the
space for processing and storage of the project’s equipment and cultural materials. Once there,
artifacts were cleaned and documented by type according to provenience. Ceramic and other
211

Chapter 6: Research Questions and Methods
analysis was led first by Miriam Salas Pol and in the last two field seasons by Sheily Hernández
Constanza; Dr. Prudence Rice also offered input on ceramics from a few of the more compelling
contexts. As the predominant material by quantity and weight recovered from the excavations,
ceramics provided the primary means of artifact analysis. Their detailed documentation by type
allowed for determination of chronology and nature of occupation at the site according to the
strata encountered in the various excavations. Further, the charcoal samples collected across the
four field seasons were exported to the United States, and five were sent for AMS radiocarbon
dating.
GIS Analyses
As described in part two of the Research Design section above regarding determination
of defensive functionality for the monumental features and site layout at Muralla de León, GIS
analyses offer the potential of useful insights into the possibilities and restrictions set forth by the
local topography when assessed in conjunction with surface cover and other features within the
landscape. Following completion of field data collection, especially from survey and mapping, a
digital site map was created that covered the entire area explored. The base layer for the site map
was the DEM created according to the methods described above. Together, this collection of
spatialized surface information allowed for GIS analyses into affordances of movement,
defensive design, viewsheds, and hydrology to be performed, along with calculations of wall
construction volume and related energetics estimates.
Affordances of Movement
Affordances of movement across a surface can be calculated in a variety of ways, as
introduced in Chapter 2. The nature of the analysis, and the robustness of the model, depends
heavily on the factors chosen to be included in the friction surface and the relative weighting of
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each. Traditional LCA models are set up to calculate the path of easiest movement point-topoint, from a defined start node to a defined end node. Such models are useful to the project
goals in a manner described below.
A generalized model that allows for directionally-agnostic calculation of potential of
movement for each cell within a defined area has been put forth by Lauren E. Kohut (2018). The
procedure makes use of Circuitscape (McRae and Shah 2009), a separate program that can be
tied in to ArcMap, and employs a “wall-to-wall” method (Kohut 2018, 240; Pelletier et al. 2014).
One entire edge of the rectangular region to be analyzed is designated as the “source,” or starting
edge, and the opposite edge as the “ground,” or ending edge. The program then models
movement in the direction indicated as though current had been injected into the source edge to
flow across to the ground edge. The calculated friction surface across which it travels acts as a
conduit or impedance to the current, ideally in the same manner as it would for an individual
traversing the landscape in that direction.
The wall-to-wall analysis is performed four times, once in each of the cardinal directions
(north to south, east to west, south to north, and west to east). Each layer is then cropped down to
the middle quarter of the area (removing 25% in from each bounding wall) to eliminate edge
effects. Edge effects in this case refer to abnormal behavior where cells are over- or under-loaded
with current due to their proximity to the source or ground nodes and the arbitrariness of the
boundary. Those remaining cells are then normalized, and finally the four layers combined by
adding the rasters together. The resulting layer covers the cropped extent and has a minimum
possible cell value of 0 and a maximum of 400. It is best displayed as a choropleth map colorcoded to average values and standard-deviation differences, both positive and negative. Highly
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positive cells indicate areas of well-facilitated movement, and highly negative values are
associated with highly impeded movement.
The wall-to-wall method within Circuitscape is a specialized application of the software.
Rather than simply designating edges as sources and grounds, nodes within the area of analysis
can be designated as regions and movement between them can be analyzed in pairwise fashion
(calculating movement paths between each pair of nodes), independently between defined
sources and grounds (the setting used for the wall-to-wall method, but versatile and able to be
used for more detailed regional definitions), and one-to-all and all-to-one, two mirror-image
methods that are partial versions of the pairwise option. These regions are simply a contiguous
grouping of raster cells, and the analyses are more robust versions of the traditional LCA models
that are limited to single start and end points.
By creating a map containing both the affordance values for each raster cell and the paths
of least resistance between identified nodes of interest within, the paths of likely travel and the
reasons for those paths being desirable (in terms of the barriers and other high-friction areas that
resist movement across them) can be illustrated visually. Through incorporation of calculations
such as Tobler’s hiking function (Richards-Rissetto and Landau 2014, 369–70) and Bell and
Lock’s slope cost (Bell and Lock 2000), the travel time along these paths can be determined,
speaking to issues such as social connectivity between nodes in everyday life and exclusivity of
space.
The wall-to-wall, omnidirectional method is used in the analyses here at multiple scales
to indicate local, areal, and regional patterns and possibilities (Howey 2011; Howey and Burg
2017; McRae, Shah, and Edelman 2016). At the local, site level, specific natural and constructed
features can be observed in relation to their impact upon movement potentials, and likely paths
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of everyday travel can be traced. One aspect of this analysis is an assessment of whether the
perimeter wall was more built up at the points of easiest access to the interior, in a model adapted
from that developed by McCool (2017). This assessment allows for a visualized and quantitative
assessment of the variability in wall height along the perimeter, highlighting where natural
defensibility was incorporated into the site layout and which segments were of greatest concern
to the builders.
At the areal scale, the basin as a whole can be seen in relation to its surroundings, and the
natural attractiveness of the site and adjacent settlement based on ease of movement can be seen
in relation to other zones, sites, and features nearby. At the regional level, covering the Petén
Lakes Region as a whole, the affordances offered for movement at the medium distance scale
can be observed, demonstrating the setting of the site and basin in relation to natural corridors of
travel across the larger landscape in which they sit. The dimensionless values calculated for each
raster cell within the area of analysis can be compared and, important for the investigation here,
used for statistical analysis comparing areas of interest to seek patterns of occupation and
construction. This fact comes in handy at the site scale as a means to assess accessibility, as
calculated through affordances of movement, in relation to investment in wall construction as
determined by the volume of the built portion of the wall at points around its perimeter.
Circuitscape Procedure
Three areas of analysis were processed: a 200 km x 200 km starting coverage at 90 m
resolution that was cropped to 100 km x 100 km (Runs 1a and 1b); a 68 km x 68 km coverage at
30 m resolution that was cropped to 34 km x 34 km (Runs 2a and 2b); and an 11 km x 11 km
coverage at 4 m resolution that was cropped to 5.5 km x 5.5 km (Runs 3a and 3b) (Figure 6.18).
The former two coverages were directly established from downloaded SRTM data, while the
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Figure 6.18: Map of Frames Used for Circuitscape Analyses
latter coverage was composed by integrating 30 m resolution SRTM data with the total transit
station points taken within the site, all of which was mediated by the high-precision Trimble GPS
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points taken around the Macanché basin.
Two complete wall-to-wall Circuitscape analyses were performed at each area of
analysis. For the first, the known bodies of water were burned into the friction surface as
absolute barriers, thus assessing the affordances only of overland movement as impacted by the
slope of the topographic surface (Runs 1a, 2a, and 3a). In the second round that was run for each
coverage (Runs 1b, 2b, and 3b), the bodies of water were considered as slightly conducive to
movement. The value assigned to each water cell was determined by the average friction value in
the preceding step, and was set to be slightly lower as a means of lightly favoring travel across
these bodies. In this way, the reality of water transport as practiced by the Maya is acknowledged
within the model.
Each directional analysis performed required three main steps: terrain preprocessing,
source/ground definition, and running the model itself. Terrain preprocessing started with the full
DEM coverage and outputted a recalculated version of those same cells. The model used in
shown in Figure 6.19. The example shown is the analysis of flow to the west within Run 3a, on
the 11 km coverage where water bodies were considered as a full barrier. The starting DEM,
indicated in the model as the blue oval in the upper left named “Run3T2R11km4mFoc1,” is run
through Focal Statistics in Step 1 and, using a kernel, a new raster is created (KernW) that
consists of the same coverage offset 1 cell to the direction of the run. Steps 2–5 could
conceivably be run as a single Raster Calculator step, but are separated out in order to control for
quality and make errors more visible. Step 2 determines the difference between the original
DEM and the KernW output and divides it by the cell size (rise over run), indicating the slope
between the two.
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Figure 6.19: Circuitscape Workflow Model within ArcMap

Step 3 then sets the slope as an absolute value, thus equating uphill and downhill slopes
and making them all positive numbers. Step 4 then sets any cells with slope values above 2, or
greater than 63.43° (a 200% grade), as null and therefore an absolute barrier to movement. Such
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an incline or decline is nearly impossible to traverse on foot. Step 5 takes the output of Step 4,
overlays the cells indicated as belonging to bodies of water, and likewise sets them to null. In the
analyses where water travel is slightly favored, the value is instead set to a favorable value (0.15
for the largest two extents, and 0.015 for the 11km coverage) in this step. Steps 6 and 7, the last
two steps, could have been reduced like Steps 2–5 above but were kept separate for simplicity. In
these steps, the values within the raster are rescaled logarithmically, divided by the arctangent of
1 (0.01745), and then have 1 added to them. The last step is done to avoid 0 values for flat
terrain, which the Circuitscape program cannot process. As in Kohut (2018, 241), this output
follows Bell and Lock’s (2000) logarithmic slope cost function.
Once the terrain preprocessing is complete, the output coverage, in this case LogWplus1,
is the friction surface to be used moving forward in the Circuitscape analysis. Defining the
source and ground nodes is the next step, and is accomplished by a script provided by the
Circuitscape toolbox that is incorporated into ArcMap. The LogWplus1 raster is used as a
Template raster, and two line feature classes need to be created in advance: a source line
covering the cells of the entire edge of the raster surface that will be the starting point (here, the
eastern edge) and a second covering the other side (the western line in this case) that will form
the endpoint. Each feature class should have two fields created within: Source, with a value of 1,
and Ground, with a value of 0. It is helpful to have both, for ease in the later run to the east, and
of course north and south lines also need to be created in the same manner for those two runs.
The script is Convert Features to Raster for Circuitscape, and requires input of the correct
Template raster, followed by the Feature class to be converted, the Value field, and the Output
raster. For the example run, the script was run twice: first using the east line feature class, with
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Source used in the value field and EastSource as the output raster (Figure 6.20), and secondly for
the west line, with Ground used in the value field and WestGround as the output raster.

Figure 6.20: Convert Features to Raster Script for Circuitscape within ArcMap

Third, the three input files (LogWplus1, EastSource, and WestGround) are used in the
Circuitscape for ArcGIS script, the other element available in the Circuitscape toolbox (Figure
6.21). The first parameter, “Source/ground modeling mode,” is set to Advanced, in order for the
specific source and ground nodes to be user-defined, as will be accomplished using the
EastSource and WestGround files. It is essential to check the “Write current maps?” button, as
that is the output to be used, and to name the file according to a scheme that will make its
direction and extent clear later. The analysis is then run as a script, and as it is calculationintensive the coverage was kept to around 5 million nodes, or roughly 2250 by 2250 cells. This
scale of analysis led to processing times of about 12 to 15 minutes per directional run.
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Figure 6.21: Circuitscape for ArcGIS Script Window

The current map output by the analysis is then loaded into the ArcMap project, and the
entire process is repeated for the other three cardinal directions (Figure 6.22–6.25). A square
frame drawn in the center of the analysis extent, cutting off the top, bottom, left, and right 25%
and therefore covering only the middle 25% of the entire coverage, is then used to clip each
current map down to that central area to avoid edge effects, as seen in Figure 6.18. Each resulting
coverage is independently normalized to a scale of 0–100, then combined by adding them all
together using Raster Calculator. This final layer is best displayed according to Standard
Deviation differences, highlighting areas especially conducive and especially limiting to
movement.
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Figure 6.22: Circuitscape Output Map showing Flow from South to North
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Figure 6.23: Circuitscape Output Map showing Flow from West to East
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Figure 6.24: Circuitscape Output Map showing Flow from North to South
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Figure 6.25: Circuitscape Output Map showing Flow from East to West
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Statistical Analysis of Fortification
A subsequent analysis statistically assessed the relationship between the accessibility of
the approach to the site perimeter and the constructed height of the associated wall segment. The
directionally-agnostic affordance of movement values calculated above were used as an input in
this analysis. First, though, fifty sections of study were defined around the site perimeter, each
divided into an exterior and interior portion (Figure 6.26). These sections were constructed by
drawing 100 points along the perimeter line at equal intervals, one approximately every 15 m. A
polygon was then drawn to the exterior with every second point as a vertex, leaving the fifty
unused points as centerpoints to define the section.
The exterior polygons were each drawn with the perimeter line connecting the two
vertices along it, and down the exterior of the enceinte along its fall line. The base of the
polygons was set to where the ground leveled out below from the enceinte slope, or (along the
northern and western faces of the site) where the enceinte slope gave way to the natural shoreline
slope. In these latter cases, the line along which to run the base of the polygon was determined
by what was known from direct observation, as well as inflection points in the DEM and GPS
tracking points that traced modern walking paths which tended to follow those transition points.
Once the exterior polygons were completed, corresponding interior polygons were drawn to
capture the downslope of the inside face of the enceinte where it was present and the immediate
interior surface where no enceinte protruded above the modern ground surface. The centerpoints
were extracted to their own file and assigned numbers 1 through 50, and the associated interior
and exterior polygons were likewise indexed.
Once the points and polygons were established, the Zonal Statistics tool was used to
extract the desired data from each section (Table 6.4). Two calculated statistics were captured to
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Figure 6.26: Muralla de León Site Map with Sections used for Fortification Statistics
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Table 6.4: Explanation of Fortification Statistics Variables
be used as response variables: ConstWallHeight and WallVol. ConstWallHeight was the
calculated difference between the DEM value at the centerpoint within the segment of the
perimeter line (PointElevation) and the low point of the interior polygon. It thus approximated
the constructed height of the stone wall of the enceinte in that section. WallVol performed a
similar calculation, using the Polygon Volume tool instead of Zonal Statistics to extract the
volume (in cubic meters) of the constructed portion of the wall. It did so by first converting the
DEM to a 3D Triangular Irregular Network, or TIN, and then calculating the volume above the
elevation minimum of the interior polygon within the section. The calculation is described in
more detail below under Wall Construction Volume. In addition to these two response variables,
five explanatory variables were extracted. These include the absolute elevation at the perimeter
line (“PointElevation,” taken at the centerpoint), average slope to the exterior (“ExtSlopeMean,”
averaged of all the cells within the exterior polygon), maximum slope the exterior (of the cells
contained by the exterior polygon; “ExtSlopeMax”), total elevation drop to the exterior and
interior (maximum elevation difference between centerpoint elevation and the elevations of the
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cells within the exterior (“ExteriorDrop”), and the average current of the cells contained by the
exterior polygon (“CurrMean”).
The vast majority of the extracted values were observed to be accurate representations,
and in just a few cases adjustments had to be made. At times the adjustment was to account for
negative values, present in locations where the ground continues to rise in height as one
continues inward, indicating no apparent enceinte wall and an upwardly-sloped interior. These
values were set to 0.01, the minimum value used in order to allow for log-transformation later.
Other circumstances involved non-representative values that were artificially high due to
sideslopes; sections 27 and 48 are good examples. Such values were adjusted on an individual
basis, based on more detailed measurements of the enceinte there. The Circuitscape current
statistics were calculated from the smallest, 5.5 km coverage, using Run 3b where water was set
to be conducive to travel (“CurrMean”). The decision was made to use these values as opposed
to Run 3a, where water was an absolute barrier, as they represented a more generalized and
realistic representation of the variety of travel options that would have been used.
Visibility Analysis
Visibility analysis is a tool that for the purposes of archaeology speaks in many ways to
the individual experience of the landscape. It offers a human-centered perspective that can lead
to a better understanding of prominent features in the landscape by mapping more objectively the
viewsheds from these locations and the areas from which they can be seen (Landeschi 2019;
Verhagen 2018; Wheatley 2014), and complements analyses of accessibility and affordances of
movement (Richards-Rissetto 2017). The use of GIS modeling is especially helpful in this regard
due to the speed and accuracy with which these outputs can be calculated. Viewsheds speak to a
few aspects relevant to a full investigation of the meaning and impact of the monumental
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fortifications at Muralla de León. At a distance, the coherent form of the enceinte exterior and
interior temple architecture acted as a landmark, a point on a map, and appeared as a unified
urban space. This perception would have acted upon the viewer’s notions of the polity
controlling the space in terms of authority and legitimacy. Closer up, the ramparts served to
restrict one’s view to the interior and also stood as intimidating barriers promising
impenetrability.
Looking out from the elevated site, anyone approaching by land or water would be
noticed, and line-of-site communications could occur with allies settled in the immediate
surroundings (Earley-Spadoni 2015). Analyses in the nearby Buenavista Valley Corridor further
north in the Petén have furthermore established the interconnection between viewshed and least
cost paths, and the relation of the intersection of these aspects to warfare. Surveillance of a least
cost corridor of movement and boundary maintenance were likely the driving forces behind
construction of Tikal’s western wall and associated settlements (Doyle, Garrison, and Houston
2012, 803). The likely significance of the viewshed offered by the location of Muralla de León
itself and the nearby hilltop groups was investigated both subjectively and statistically through
three approaches: general viewshed analysis, fuzzy viewshed analysis, and statistical analysis.
General Viewshed Analysis
General viewshed analysis was performed using the Viewshed tool within the Spatial
Analyst toolbox in ArcMap 10.5.1, which determines the cells within a surface DEM that are
visible from defined observer nodes. At the most basic level, the tool indicates all points on the
landscape that are visible from a single point, that is, all cells not obscured by other landscape
features. No consideration is made for distance decay that occurs in the real world, whether due
to atmospheric conditions that reduce clarity or the fact that the further away an object being
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observed, the smaller and less detailed it appears to the viewer no matter how unobstructed the
view. The tool also does not account for the effects of trees and other foliage unless they are
added in as parameters. For the purposes of this analysis, an assumption is made that the viewer
points were cleared of foliage in the ancient past, as many sites were. The default parameters of
the tool are therefore reliable in that respect, though intermediate foliage may have obscured
some aspects of the viewshed.
Fuzzy Viewshed Analysis
As a means of considering visibility in real-world terms of how it would matter to the
dwellers of the basin and region in the past, some new parameters were introduced based on
parameters introduced by Higuchi (1986) and a model described by Ogburn (2006). Three
analyses were run. The first used the Higuchi parameters to model the area of the surrounding
terrain where individuals could be observed from Muralla de León. In the second, a fuzzy
viewshed investigated how visible and recognizable Muralla de León would be to viewers across
the Petén Lakes Region. For the third, a statistical assessment was performed to investigate the
relationship between that fuzzy viewshed and affordances of movement in the associated terrain
to determine if the site location was chosen based on the ability to perform surveillance of
corridors of movement from it.
As the first analysis sought to assess the visibility of an individual from the site at various
distances, it required the input of average human width, which was determined to be 0.41 m
shoulder-to-shoulder (Watson 2018). Four of the Higuchi parameters were assessed: a visual arc
of 1°, the limit of short-distance view; a visual arc of 3’, the limit of middle-distance view; a
visual arc of 1’, the limit of normal (20/20) vision; and a visual arc of 30”, the “limit of human
recognition acuity and resolution acuity under ideal conditions of contrast and lighting” (Ogburn
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2006, 410: Table 1). Using the distance multipliers provided by Ogburn, which indicate the
distance at which an object of the specified width subtends the visual arc indicated, the
corresponding distances were calculated to be 23 m for 1°, 471.5 m for 3’, 1410 m for 1’, and
2820 m for 30” of visual arc. The visible terrain for each of these levels is modeled in Chapter 8
as concentric rings.
The second analysis flipped the directionality to investigate the visibility and legibility of
the Muralla de León skyline across the nearby terrain. Generally, viewshed works in both
directions; a point visible from the defined viewer location is likewise a point from which the
original location can be seen, a characteristic of the analysis referred to as “intervisibility.” This
principle is used in the fuzzy viewshed analysis as a means of determining the visibility of the
main site features at Muralla de León at a distance. From there, the third analysis statistically
compares the Circuitscape current values of the cells that are visible from the site to those within
the same range that are not visible, as a means of determining whether monitoring favored
corridors of movement was a determining factor in selecting the site location.
Hydrology
Watershed Delineation
The third approach to GIS spatial data analysis of the data collected looked to the
hydrology of the Muralla de León site design. While some portion of the DEM to the immediate
site exterior were interpolated from other sources, the entirety of the interior and a good portion
of the exterior were recorded using the total transit station at high density and precision, allowing
for construction of an internally-consistent, high-resolution surface from which to determine
hydrological flows. The purpose of the analysis was to trace the flows of rainfall runoff across
the site in relation to its constructed form and the features present within to determine their
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effects and the likely purpose behind them. While exceptions exist, one assumption within this
analysis is that over a long time frame, the natural form of the land on which the site rests would
have developed a completely outwardly-flowing form, with all runoff channeled to one of the
three adjacent water bodies. Thus, any major pooling of water within the site likely indicates a
purposeful design element put in place by its architects.
The bulk of the hydrological processing used tools and models provided by the ArcHydro
Tools 2.0 toolbox plugin (Djokic, Ye, and Dartiguenave 2011). Some pre-processing analyses
were completed on the DEM to determine if any steps should be taken to prepare the terrain
surface for proper processing. No major issues were encountered, likely as a result of the surface
having been created using the Topo to Raster tool, which outputs hydrologically correct surfaces.
However, a preliminary flow analysis showed one unexpected outcome, in along the site edge
that runs east-southeast along the series of stepped platforms running down from Group 1.
Though in-person observations indicated a narrow channel between the platforms and perimeter
wall extending from the Group 1 platform down to approximately Pozo 17, the modeled flow
showed water breaching the wall and flowing downslope in a northeastern direction toward
Juleque Este. To emphasize the perimeter wall observed there, which certainly would have been
more prominent in earlier times before infilling leveled out the area, a 2 m height addition was
burned into the cells at the apex along it. A workflow within ArcHydro, Basic Dendritic Terrain
Processing, was then used to execute the standard sequence of analyses on the surface to
establish the necessary layers for hydrological modeling.
The Basic Dendritic Terrain Processing workflow requires the input of the DEM to be
analyzed and one variable, a threshold number of the number of cells necessary to define a
stream. For this analysis it was set to 2000 cells. Once the workflow was complete, along with
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other information the catchments of the site were defined. These delineations were useful in the
next step, which was to define the site’s watersheds. Watershed processing requires manual
definition of the points for which all upstream flow will be determined. While doing so was a
simple task for interior drainages, in many places the outflow of water across the site edge was
distributed across a broad area, such as in the southwest corner of the site.
To determine the areas that flow outward to the adjacent water bodies, the tool Batch
Watershed Delineation for Polygons was used with the water body feature class as the input.
Those broad watersheds were then clipped to the site perimeter, thus defining the area of the site
interior that flows to each of the three adjacent water bodies. For the interior drainage, points
were placed at the drainage points for each catchment. Once the interior watershed polygons
were output, some were merged as a means of simplification where it was clear that they
belonged to the same watershed. The volume of rainfall captured by each watershed was
calculated based on their area and average waterfall in the area by month, and these numbers
were compared to the volumes of water required to sustain human life.
In one final calculation, the DEM was converted to a TIN (Triangulated Irregular
Network) as a means of then estimating the potential volume that could be held within the basin
at the southeast interior corner of the site. This calculation was performed by first drawing a
polygon along the edges of the basin. That polygon and the TIN were then invoked in the
Polygon Volume, which also required that an elevation be set for the polygon. The polygon was
thus defined as a geometric plane hovering above the site topography, a representation of the
proposed surface of the pooled water. The Polygon volume tool could then calculate the volume
of the shape defined at the top by that water-surface plane and at the bottom by the ground
surface depicted by the TIN. In summary, by determining a likely horizontal boundary for the
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apparent basin in the southeast interior of the site and a reasonable vertical elevation estimate for
the water surface, a calculation of the approximate volume of water held in the basin could be
made.
Water Level Rise Modeling
A GIS analysis was completed in order to assess the possibility that rising lake levels
were an impetus behind construction of the enceinte, as a means of keeping the rising water out
of living areas. Modeling the potential effects of water level rise in terms of how it would likely
expand the shorelines of Lake Macanché and the juleques in the northeast of the basin was
completed using simple parameters. As the DEM already modeled a hydrologically-correct
surface, raster cell values below the projected new lake level were set to display in dark blue,
indicating the presently-dry areas that would have been inundated. Models were performed for a
2.5 m, a 7.5 m, a 12.5 m, and a 17.5 m rise in lake level. The present surface of Lake Macanché
was measured at 160 mamsl. Thus, elevation values on land below 162.5 m, 167.5 m, 172.5 m,
and 177.5 m, respectively, were set as being underwater in the four models. While the 7.5 m
value is the upper end as established in the literature (Rosenmeier et al. 2002), the higher values
are included as well to allow for the possibility that even higher levels could have been attained
in the past.
Wall Construction Volumes and Energetics
Wall Construction Volume
As a final GIS analysis, an estimate of the volume of construction at various points along
the enceinte was calculated using the TIN from the hydrological analysis in conjunction with
some of the statistics calculated as part of the affordance of movement analysis. This volumetric
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calculation served to quantify the alterations made to the topography of the site, as well as to
inform energetics calculations. The formulas used to determine the energetic budget were
adapted from work by Elliott Abrams (1994), and the energetics outputs served to quantitatively
assess the question of whether the monumental features could have been constructed in a
reasonable period of time by the occupants of the Macanché basin or would have necessitated the
import of labor from external areas.
The method of volume calculation was similar in many ways to the pool volume estimate
above in the above hydrological analysis, while the data for it was obtained from some of the
inputs for the statistical analysis of fortification. The fifty interior and fifty exterior polygons
ringing the site perimeter that parceled out the site edge into 30 m segments were combined into
a single polygon for each sector (e.g. 1 exterior and 1 interior were merged, 2 exterior and 2
interior were merged, etc.). The minimum elevation for each interior sector was included as a
value field for the feature class of the fifty combined polygons. These polygons and the TIN of
the site surface from the hydrological analysis above were then invoked in the Polygon Volume
tool. With the polygons again functioning as geometric planes, the volume of the TIN present in
each polygon above the minimum interior elevation was calculated, in cubic meters.
The output approximated the constructed volume above the natural ground surface in
each of the fifty sections. The polygons that had been set to 0.01 m wall height in the movement
analysis, where it is known from direct observation that no wall rises above the present-day
ground surface, were likewise adjusted to zero here. The false readings in some of these
polygons is generally attributable to a sideslope, running perpendicular to the perimeter line,
across those extents.
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Energetics Calculations
Using the total calculated construction volume, an energetics analysis was performed to
approximate the amount of labor that the project would have necessitated. In their initial work at
the site, Don and Prudence Rice (1981) provide energetics estimates, which uses amended
formulas from Erasmus (1965) to arrive at a figure of seven person-days in total to construct one
cubic meter of the wall. Based on more recent work by Abrams (1994, 44: Table 3), though, a
lower figure was determined. Abrams’s formula incorporates values for procurement, transport,
manufacture, and construction. Procurement is set at 2.6 cubic meters per person per day, or
0.3846 person-days per cubic meter; for manufacture, the value provided by Abrams for rough
cobbles was used, which is 1.16 person-days for manufacture of 1 cubic meter; and for
construction, the value for “all walls” is 0.8 cubic meters per person-day, or 1.25 person-days per
cubic meter.
The last of the four inputs, transport, requires more detailed calculation. The formula
requires inputs of quantity of earth per load (in this case, stone and earth), distance of travel, and
hours per day. For the former, the average value (0.015 cubic meters) of those provided for stone
and earth was used, as both were incorporated into the wall construction. The distance value was
set to 50 meters based on the assumption that the enceinte materials were quarried from the
adjacent interior bedrock, which would explain a number of the depressions that formed
catchments in the hydrological analysis. Finally, hours per day was set conservatively to eight,
though a dawn-to-dusk workday could have extended beyond twelve hours. The final transport
number was calculated to be 3.30 cubic meters per person-day, or 0.30303 person-days per cubic
meter. The final value, procurement (0.3846) plus transport (0.30303) plus manufacture (1.16)
plus construction (1.25), is 3.09763 person-days per cubic meter, rounded here to 3.1 person237
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days per cubic meter. This final value is less than half the value used by Proyecto Lacustre, but
considered to be reliable based on Abrams’ methodology.
A corresponding energetics assessment of Preclassic Maya construction was performed
by Hansen et al. (2018) for the Danta Pyramid at El Mirador. The detailed analysis they
undertook included experimental archaeology performed by the workers there, and the final
result is heavily influenced by two difficult-to-pinpoint variables. The first is uncertainty as to
the volume of fill that had to be placed over the natural landform to complete the massive
pyramid. A natural hill beneath could have reduced that volume by up to half, according to their
calculations. The second variable, more germane to the calculations here, was the number of
hours of work per day that should be assumed for each laborer. They assumed nine hours, but
note that due to the difficult working conditions of the region the number could be as low as five
hours per day, corresponding to the value used by Erasmus (1965). They calculated a
conservative estimate (using a nine hour workday) of between 3.3 million and 5.4 million
person-days of labor to construct the Danta pyramid, while a five-hour workday roughly doubled
the estimates to range from 6 million to 10 million person-days of labor (R. D. Hansen et al.
2018, 185).
GIS Analysis Summary
The outputs of these analyses model likely possibilities of movement, visibility, and
hydrology, and are assessed in conjunction with the results of the more traditional archaeological
approaches as laid out in Chapter 7. Of the four approaches laid out in the Research Design
section as means of testing the primary research question, the GIS analyses speak mostly to (2),
determination of Defensive and Hydraulic Functionality. By putting numbers to these spatial
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notions instead of simply assessing them subjectively, the intent is to establish more substantial
lines of evidence from which to draw conclusions.

Chapter Summary
This chapter serves to explain the research design of the project and the methods used to
interrogate the questions posed. These questions are outgrowths of the theoretical and regional
background provided in the preceding four chapters, and serve to frame the methods that are
outlined along with the results and discussion of the three chapters that follow. The chapter here
therefore serves as a fulcrum to the overall dissertation structure, tying existing knowledge to the
goals of the project and contextualizing the discoveries it made.
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Presented in this chapter are the results of the project fieldwork and associated laboratory
analyses. Results of the post-fieldwork GIS analyses, based on elevation data and other
information collected in the field, are covered in Chapter 8. The survey and mapping results are
discussed first here as an updated site description based on the features and architectural groups
encountered. From there, the major excavations completed by the project are described according
to the questions each was intended to answer, following the typology of intent as explained in
Chapter 6. The chapter closes out by covering the contexts and results of the radiocarbon dates
obtained.

Site Description from Survey and Mapping Data
Site Layout
Based on the project survey and mapping work, and building on the previous work by
Don and Prudence Rice (Figure 1.3), a full picture of the site layout at Muralla de León has
emerged (Figure 1.2; Table 7.1). Their measurement of the enceinte as having a circumference of
1.4 km has been updated to 1.50 km, while their areal measurement of the site interior, 0.075
km2 (or 7.5 ha), was very slightly adjusted to 0.0737 km2. Furthermore, the intensive collection
of precise transit points within the site allowed for creation of the high-resolution DEM of the
site, allowing for finer-grained analyses as well as documentation of additional features. These
include a more extensively-modified surface within the site and along the exterior face of the
enceinte, with numerous new platforms noted. The number of structures documented within
immediate area of the site increased from 22 to 41, and the enceinte was likewise characterized
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Table 7.1: Reference Table of Architectural Groups, with Associated Structures and Excavations
(continued on next page)
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Table 7.1 (continued): Reference Table of Architectural Groups, with Associated Structures and
Excavations
in far more detailed resolution, especially regarding the variation around the entire southern
portion and the apparent architecture atop it in the southeastern extent.
Documentation of the ditch-and-bank feature, an apparent fortification, that bisects the
broadest land approach to the site and runs alongside Group 5 was a major contribution as well
understanding the site’s planned layout and defensive character. The full channel on which it sits
extends for about 398 m in total. It starts by running east from the inlet south of the site,
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extending as a dry ditch for 145 m beyond the inlet’s eastern extreme. It then turns 90° to the
north, running for 126 m straight along the exterior (eastern) edge of the Group 5 platform edge,
passing Structure 39. From there it arcs toward the west for about 60 m, and is lined on its
western edge in that section by a rock wall. The wall measures about 1 m high and 4 m wide, and
appears to be constructed of the volume removed to create the channel. This marks the start of
the ditch-and-bank portion, which continues for 45 m as the alignment again turns to due north
toward the south shoreline of Juleque Este. The last 22 m shows no evidence of an interior wall
lining the ditch to the west, and the ditch itself widens notably in the last few meters before it
meets the shoreline there. The ditch/channel aspect varies in its present depth along its length but
is generally about 1.5 m below the exterior ground surface. The feature was investigated
primarily by the Pozo 29 trench, though Pozos 31 and 32 were 2x1s that probed the Group 5
plaza to its immediate interior.
The mapping and excavation results are all presented and explained below, followed by
the results of the radiocarbon analyses. For reference, Table 7.2 collects all the relevant data on
the form of the enceinte and the ditch-and-bank feature through time, while Table 7.3 tracks the
chronology of settlement within Muralla de León and in outlying groups around the northeastern
Macanché basin.
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Macanché Basin Settlement
Beyond the site itself, the project mapped in eleven new architectural groups along the
north shore of Lake Macanché and across the northeast Macanché basin (Figure 6.7), excavating
into four of them. Six of these groups can be described as hilltop occupations, five of which are
clustered in a small stretch between Juleque El Tintal and Juleque El Burro. The other, Group
X1, sits on the shoreline and displays the most elaborate architecture of the exterior groups,
along with the longest chronology of occupation. Other groups include Group X5, associated
with a large cenote at the foot of the steep hills to the north (Figure 7.1); Group X6, a peninsula
settlement into Juleque El Tintal with an artificial channel 20 m wide separating it from the
mainland (Figure 7.2), said by the local workers to fill when the water rises and turn the
peninsula into an island; Groups X9 and X10 to the northeast that are small and not associated
directly with any bodies of water; and Group X11, “Las Piscinas,” containing a series of cutbedrock channels and pooling features within a larger modified natural drainage between two
sideslopes that runs to the northeast corner of Juleque Este. The mapping and excavation of these
groups served to directly contextualize the settlement patterns and chronologies observed within
the site boundaries, offering insight into the relationship of Muralla de León to its immediate
surroundings through time.
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Figure 7.1: Cenote Adjacent to Group 5. Photograph taken by the author.

Figure 7.2: The Group X6 Channel, facing North. Photograph taken by the author.
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Hydrology and Hydraulic Features
Muralla de León is a settlement defined by water, with the three adjacent bodies of water
(Lake Macanché, Juleque El Burro, and Juleque Este) covering about 71.5% of the approach to
the site perimeter. Of the three land approaches, two of them (at the northwest and northnortheast of the site) are each just under 100 m wide and require a narrow traverse of 315 m and
175 m, respectively, between bodies of water to reach the site edge. The broad land approach at
the southeast indicates heavy investment along the corresponding portion of the enceinte along
with the Group 5 architecture. Furthermore, the wall documented by Proyecto Lacustre below
Juleque Este was determined to be part of a larger ditch-and-bank complex, with the channel
running continuously from the south shore of the juleque all the way to the inlet south of the site.
The channel thus bisects the entire approach, and may have been navigable at times where it was
maintained and the water levels of the connected bodies of water were slightly higher.
Within the site interior, apparent hydraulic features were documented in relation to the
additional platform architecture and more detailed topography noted (Figure 7.3). These features
include (1) a drainage across the site edge near the northwest corner, immediately south of the
modern-day entry point along the path there; (2) a ravine along the interior of the western
enceinte south of that drainage, below and west of Group 3; (3) a central drainage that empties
across the site perimeter to the west, effectively separating the site into a northern and southern
half; (4) a channel that runs down from Group 1 to the east-southeast, with the series of stepped
platforms descending from the group forming one boundary and the low enceinte along the site
edge there the other, which then turns south until it empties into (4), a pooling area underlain by
a thick black soil that covers about 1850 m2 in the southeast corner of the site interior.
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Figure 7.3: Muralla de León Site Map Indicating Likely Hydraulic Features,
as Observed during Survey
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Excavation Results
For conciseness and clarity, a selection of the excavation results is presented below.
These units represent the most informative and representative examples of investigations of each
type. A full accounting of every unit excavated by the project, including those featured in this
chapter, can be found in Appendix B. The excavation results presented here are organized by the
typology of intent (Types 1–4), reflecting the aspects of the project’s research questions to which
each was intended to respond (see Table 6.3).
Type 1: Site Construction Chronology and Occupational History
Type 1 excavations were primarily focused on Groups 1 through 4, the ceremonial groups
within the site boundaries, with limited 50x50 excavation of the type scattered elsewhere around
the site interior. The two highest points of elevation within the Muralla de León enceinte, each
slightly above 200 mamsl, are Group 1 and Group 3. Group 1 is the main ceremonial center of
the site, containing its largest individual structure (Structure 1), a west-facing temple rising about
3 m above the plaza surface, as well as Structure 2, an 18 m long Open Hall along the north edge
of the plaza facing south (Figure 7.4). Two 1x1s on the Structure 2 platform, Pozo 7 and Pozo 8,
investigated different contexts along it, while Saqueos 2 and 4 entered Structure 1 from different
angles and were fully documented by the project. Meanwhile, Saqueos 1 and 3 were placed into
the southern and northern faces of the Group 1 platform and were likewise cleaned and
documented.
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Figure 7.4: Zoomed-in Map of Groups 1 and 2, Showing Structures and Excavations

Group 3, though prominent in the northern sector of the site and roughly equal in
elevation to Group 1, is far less elaborate than its counterpart. Structure 22 at its north end only
rises half a meter above the plaza surface. The layout of the group is less clearly defined than
Group 1 as well. Pozo 9 is a 1x1 dug to bedrock in Structure 22, and though it contains jumbled
strata like Pozo 8, the Chicanel ceramics near the base suggest that Groups 1 and 3 were both
occupied in the early settlement at the site in the Late Preclassic. Along with Pozo 10 into Group
4 to the northeast and Pozo 11 into the low platform extension off of Group 3, the 1x1s in Group
1 and here confirmed the general chronology established by the Proyecto Lacustre work. They
also preliminarily indicated the timing and volume of the large fill episodes that created the main
ceremonial plazas as they appear today. Preclassic occupation was upon on prepared bedrock,
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while in the Early Classic a large infilling episode (or series of episodes) raised the height of the
plazas by perhaps a meter. The Group 1 plaza was also expanded horizontally to the west.
Other observations made from these excavations involved the shallow bedrock
encountered in certain spots, as well as channeling features carved into the bedrock. Pozo 5
indicated the shallowness of the soil atop the descending series of platforms running southeast
from Group 1, while Pozos E14, E15, and E16 established the same for Groups 1 and 2. The
latter three excavations were initially intended to explore the chronology and the articulation
between the structures and the site perimeter. Instead, Pozo E14 exposed a low wall or palisade
footer along the adjacent site perimeter, while Pozos E15 and E16 unexpectedly encountered
narrow channels carved into the bedrock below a thin soil covering. These last two excavations
are thus described in the Type 3 section below. In addition, the thick, black clay in the southeast
interior corner of the site that is presumed to be a water pooling area was characterized by
50x50s (Pozos 2 and 6) along with a later 2x1 (Pozo 41).
Pozo 7
Pozo 7, located within Structure 2, was a 1x1 placed against the center of the back wall of
the clearly-defined Open Hall (Figure 7.5). The Postclassic occupation anticipated by the
structure’s form was supported by the ceramics within Levels 1 and 2, which indicated Terminal
Classic and Postclassic dates amid a matrix of collapse stones. Mixed contexts containing
Terminal Classic and Postclassic ceramics together in the first few strata would prove to be a
common theme across the site. A Late to Terminal Classic occupation is indicated in the two
levels below, which sit atop a Level 5 white stucco floor. Below the floor is a thick Level 6 subfloor fill dated to the Early Classic. The occupation layers beneath, which started at
approximately 1 m below ground surface, are consistently dominated by Late Preclassic
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Figure 7.5: East Wall Profile Drawing of Pozo 7
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ceramics. Levels 8 and 9, however, contain a mix of Early Classic and Chicanel ceramics. It is
very possible that unstable sidewalls closer to the surface led to these Early Classic ceramics
falling into the levels, especially as the depth of the excavation began to make entering and
exiting the pit more difficult.
It is possible as well that, as Level 7 was dated on the basis of a single sherd, that Levels
7 through 9 represent construction events where a jumbling of chronologies occurred, likely in
the Early Classic. Level 10 was the last cultural layer and was securely dated to the Late
Preclassic with Chicanel ceramics. About 0.5 m of excavation continued below that point due to
apparent soil changes, which were all demonstrated to be false alarms as the soil was consistently
tierra blanca. Level 12 was initiated due to an apparent rocky transition, which likewise proved
to be simply more tierra blanca. Approximately 2 m of elevation build-up are seen to have
occurred from the earliest occupation in the Late Preclassic to the present-day ground surface,
likely established in the Postclassic. Below Level 10, over 50cm of additional excavation
occurred into the loose limestone bedrock, noted as “tierra blanca” across the site. It was the first
time this matrix was encountered, as Pozo 7 was the first unit to be dug to sterile soil. The unit
indicated the extent of occupation at the site, and apparent continuity from the Late Preclassic
origins through to the Early Postclassic in this main ceremonial center.
Pozo 8
Pozo 8 sits atop the Structure 2 platform, 10 m west of Pozo 7 and outside of the Open
Hall structure to its west (Figure 7.6). As such, it sits only a couple of meters from the western
edge of the Group 1 platform. The first four levels were clearly stratified, offering the same
Terminal Classic/Postclassic mix in the first three levels as seen near the top of Pozo 7. Level 4,
the last clear stratum, dates to the Late Classic. From the base of Level 4 to the base of
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Figure 7.6: East Wall Profile Drawing of Pozo 8
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excavation at the end of Level 10, the remainder of the unit consisted of a jumbled large rock fill.
No alignments were apparent in any of the rock placements in these lower six levels, and
excavation was ultimately terminated due to the instability of the sidewall and the apparent
continuation of the large rock fill below, which made further excavation very difficult and
dangerous. The chronology remained consistent regardless, with two distinct Early Classic levels
giving way to a mixed Late Preclassic/Early Classic level. Below that, the last two levels were
clearly Late Preclassic.
At the base of Level 7, a large flat stone, or laja, measuring 0.6 m x 0.5 m was laid flat
amid otherwise disordered stones (Figure 7.7). When lifted, the underside was seen to have a
pattern of pecked pitting across it. The laja thus appears to be a fragment of a larger decorated
piece, and one that was placed during what may have been an Early Classic construction event.
The large fill stones indicate that the Group 1 platform was expanded and leveled to the west,
likely sometime around the Terminal Preclassic–Early Classic interface. The pattern appears to
be a portion of a larger design referred to as a “pecked cross symbol” known from a dozens of
other locations, including Uaxactun, and may have originated at Teotihuacan. Either carved into
rock or the floors within ceremonial structures, these patterns appear to have had overlapping
purposes as calendars, a game board for playing patolli, or even survey markers (Aveni, Hartung,
and Buckingham 1978). A pattern of pecked dots into a Late Preclassic floor at nearby NixtunCh’ich’ was discovered during the 2007 investigations there (P. M. Rice 2009), though the
arrangement of the design does not suggest as direct an association with the pecked cross
symbol. The Late Preclassic date suggests correspondence to the fragment discovered in Pozo 8;
however, the redeposited nature of the latter find indicates a purposeful placement and a
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sustained ritual significance far beyond the moment of construction. It is unclear whether the
fragment is of local origin or was imported from an external source.

Figure 7.7: Pitted Laja from Pozo 8. Drawing by Miguel Cano.
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Pozo 9
Pozo 9 investigates Structure 22, the northernmost and main structure within Group 3
(Figure 7.8). Comparison with the stratigraphy of Pozo 8 demonstrates the similarity between the
two units, in spite of the significant horizontal distance between them. The main difference lies
in the prevalence of Preclassic ceramics as a minor component of the collections from several
upper levels. Additionally, instead of the loose tierra blanca at the bottom as seen in Group 1
excavations, the base of excavation here encountered a hard bedrock. The presence of Preclassic
ceramics so close to the ground surface, and in other strata higher than would be expected,
suggests some later activity at the site involving the ceramics themselves, or perhaps more likely
that soil containing the ceramics was transported to this prominent location. What is likely here,
too, as in Pozo 8 is that materials could have filtered downward over time through the loose
stone and created mixed contexts. Of course, such activity would do nothing to explain the
presence of early ceramics so high in the profile. The fact that Level 9, the last level of
excavation here, was clearly categorized as Chicanel Late Preclassic strongly suggests that both
high points within the site, Group 1 and Group 3, were occupied and in ceremonial use by that
time.
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Figure 7.8: East Wall Profile Drawing of Pozo 9
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Saqueo 1
Placed into the sloping southern face of Structure 6 that sits along the southern edge of
Group 1, this looters’ trench is large and easily observed if nearby. Many large stones are loosely
scattered around the entrance. Through cleaning and excavation, a few construction features
were uncovered (Figure 7.9; Table 7.4). The soil removed during the cleaning and excavation of
the trench was screened and artifacts were recovered. Only one provenience was used for the
entirety of the collected artifacts, and the ceramics had an overall Late Classic focus, with
dominant forms including Cambio Sin Engobe and Tinaja Rojo. However, with the large number
of ceramics recovered and the mixed context, it is highly likely that a far wider chronological
range of activity is represented by the observed features.

Figure 7.9: East Wall Profile Drawing of Saqueo 1. Drawn and digitized by Omar Schwendener
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Table 7.4: Construction Features of Saqueo 1

Saqueo 2
The largest and most noticeable of the many looters’ trenches within the site, Saqueo 2
was placed into the western face of Structure 1. According to histories given by local residents,
the trench produced a number of valuable treasures for those who dug it, having likely
encountered a tomb. While no human bone fragments or other evidence of a tomb were
recovered by the present work, the thoroughness of the earlier efforts is hardly in doubt. In the
decades since it occurred, the large volume of large stones and back dirt removed from the
structure became an overgrown, formidable rise in front of the trench itself. Investigation began
with the clearing and screening of that backdirt and removal of those stones. Numerous features
were encountered within (Figure 7.10; Table 7.5).
The artifacts recovered were recovered as three separate proveniences, all cleanups of
various portions. While the dominant ceramic phases covered the majority of the Classic period,
the great variety within the large collection covered earlier and later eras as well. Based on the
location of Structure 1, the number of construction episodes observed here, and the volume and
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mass represented by them, it appears that the structure was a central focus of building activity
throughout the site’s occupational history, presumably going back to the Late Preclassic.

Figure 7.10: East Wall Profile Drawing of Saqueo 2. Drawn and digitized by Omar Schwendener

Table 7.5: Construction Features of Saqueo 2
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Saqueo 3
Placed into the northern face of Structure 5 at the northern edge of Group 1, Saqueo 3
forms the direct complement to Saqueo 1. Numerous features were encountered within (Figure
7.11; Table 7.6). Artifacts were recovered as two proveniences, both cleanups of areas within
and both dating to the Late Classic period. As in Saqueos 1 and 2, though, the large number and
variety of ceramics recovered within these two proveniences, along with the multiple
construction phases observed, likely indicates a far wider extent of occupation on either side of
that period.

Figure 7.11: East Wall Profile Drawing of Saqueo 3. Drawn and digitized by Omar Schwendener
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Table 7.6: Construction Features of Saqueo 3

Saqueo 4
Dug into the east/southeast corner of Structure 1 that faces away from the Group 1 plaza,
this trench is the much smaller cousin to Saqueo 2. Several architectural features were
encountered (Figure 7.12; Table 7.7). Artifacts were recovered as two proveniences, both
cleanup episodes, and dated to the Early and Late Classic Period. As in Saqueos 1–3, a wide
variety of ceramics are represented, and together with the multiple construction episodes that
were observed these speak to a broader chronology of occupation dating earlier and later than the
Classic period. It is the nature of looted contexts to lose the in situ circumstances that would
allow for more precise isolation of occupational episodes by stratum.
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Figure 7.12: East Wall Profile Drawing of Saqueo 4

Table 7.7: Construction Features of Saqueo 4
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Type 2: Construction Chronology and Defensive Functionality of Monumental Features
Type 2 excavations were focused on the enceinte itself and the Group 5 ditch-and-bank
feature. These excavations were characterized by exposing large areas, and included the two
trenches dug by the project (Trinchera 1 and Pozo 29). They were also characterized by difficult
digging, due to the little soil and high concentration of large rocks within the units, and by a
paucity of ceramics and other artifacts.
Along the southern extent of the enceinte, the survey and mapping efforts documented
several new features (Figure 7.13). These include (1) a platform edge along the site perimeter at
the southwest corner with no apparent wall present that may have facilitated site entry, perhaps
from a port facility at the shoreline; (2) apparent entry points through the enceinte at the site’s
southeast corner and the northeast corner of the wide southern third of the site, where in both
cases adjacent high walls along the perimeter descend from either direction to low points; (3)
many small square stone foundations aligned at the apex of the enceinte, generally about 2.5 m
by 3 m and sitting slightly elevated (~0.5 m) relative to the surrounding upper surface, which are
indicated by simple rectangles on the map and stretch from the south-central portion around the
southeast extent to where it turns back northwest toward Group 1; and (4) the imposing “torres”
along the center portion of the southern stretch of the enceinte that stand at the top of perhaps the
most imposing approach to the site.
The latter area is referred to as “Las Torres” and is centered on the middle of the upper
portion of the southern section of the perimeter wall, which runs on an east-west (90°–270°)
alignment. There, five distinct protrusions rise in a line, each with a saddle between it and the
next one. Each of these prominent features rises about 1.5 m above the adjacent wall section, 3–4
m above the adjacent interior ground surface. The drop to the south from the top of these rises
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Figure 7.13: Site Map of Muralla de León indicating Areas of Interest
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along the enceinte runs at about a 35° slope, quickly dropping 17 m vertically to the bench along
the inlet.
The apparent entryway in the southwest in (1) above was only briefly investigated by
Pozos 12 and 13, which provided minimal information. The apparent entry points listed as (2)
were more substantially explored, with Pozo 14 opening up a 2x2 exposure over the interior of
the southeastern access point. In addition to uncovering a large, curved retaining wall along the
interior of the enceinte, the excavation also provided a robust construction chronology from the
ceramics and dateable charcoal recovered. Nearby Trinchera 1 also characterized the area. The
other apparent entry point, directly north and facing toward the south shore of Juleque Este, was
investigated by Pozo 16, a 3x1 unit running east-west. Nearby Pozos 3, 17, and 18 provided
additional context. The square foundations atop the enceinte, (3) above, were only explored
along the surface, while the exterior slope of the Torres in (4) were probed by Pozos 38, 39, and
40. Other Type 2 excavations into the enceinte include Pozos 15 and E14, which explored the top
portion of it, and Pozos 30 and 33, which were placed into the its exterior where it rises up to the
west from the Group 5 plaza.
Pozo 14
The first excavation of the enceinte itself, Pozo 14 was a 2x2 unit placed at the upper
interior of the southeast corner of the site perimeter (Figure 7.14). It sat just off of the modernday path that enters the site at that location, which is a natural entry point due to the enceinte
descending from either direction down to a low point there. The goal of the unit was to examine
the entrance for any evidence of gate architecture, to determine if this otherwise accessible point
was structured to restrict access in a time of conflict. Though no clear gate architecture was
observed, a buried retaining wall (Figures 7.15 and 7.16) was encountered starting at the base of
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Figure 7.15: Profile Drawing of Interior Retaining Wall within Pozo 14
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Figure 7.16: Base of Level 13 within Pozo 14, showing Interior Retaining Wall.
Photograph taken by the author.
Level 5, about 71 cm below ground surface. Running approximately southwest-northeast with a
hint of concave curvature at the edges, it consisted of large rocks about 0.5 m across and 0.3m
high, and was a total of about 1 m in height.
Additionally, the excavation revealed a long history of construction at the site and
specifically related to the enceinte, supporting a Preclassic construction date for its initial version
and likely for a majority of its volume. Culturally sterile tierra blanca was encountered at the
base of excavation to the interior of the retaining wall, with excavation terminated after digging
about 25cm into it. Beneath the retaining wall, a black, sticky soil extended down about 0.5m
from the base of the wall to tierra blanca below. Late Preclassic layers were present throughout,
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beginning in Level 3 (the topmost layer characterized chronologically) and extending down to
Level 12, the lowest chronologically characterized layer. Every layer that received a period
designation was placed in the Preclassic, and some deeper layers had likely Middle Preclassic
ceramics within.
Pozo 15
Placed atop the enceinte as a project for the author to complete while overseeing the
excavation of Pozo 14 and Trinchera 1 by others, Pozo 15 was a 1x1 sitting amid large collapsed
stones (Figure 7.17). The large stones continued throughout the excavation, and made it difficult
to maintain smooth sidewalls or to clearly establish soil breaks. Excavation was terminated at a
rock impasse at the base of Level 9, where the sidewall encroachment had proceeded to a degree
where removal of the large stones sticking into the unit would have caused a collapse (Figure
7.18). An apparent stucco floor extends across what was dug near the base of the unit, in Levels
8 and 9. Perhaps most compelling were the ceramic phases observed within the rocky layers.
Only four of the nine layers contained ceramics. Levels 4 and 5 were identified as Late Classic,
while Level 8 was dated to the Early or Late Preclassic and Level 9 to the Terminal Early
Preclassic. The Level 9 designation was based on three sherds, all belonging to the same vessel,
that were recovered by the author directly from the stucco matrix of the stratum. The sealed
context makes the Preclassic date more secure, as does the presence of only Preclassic material
in the lowest two levels.
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Figure 7.17: South Wall Profile Drawing of Pozo 15

273

Chapter 7: Mapping and Excavation Results

Figure 7.18: Plan View of the Base of Level 9 within Pozo 15. Photograph taken by the author.

Pozo 16
Like the low point in the upper enceinte in the southwest corner of the site where Pozo 14
is located, the upper enceinte descends down to a point at the corner here which appears to be a
site entrance (Figure 7.19). Pozo 16 spans that opening. In the middle portion of the unit, a northsouth aligned wall 1.06 m in width traverses from sidewall to sidewall (Figure 7.20). It extends
1.56 m down from the ground surface to the base of the western portion (Pozo 16a), and
continues down to the base of the eastern portion (Pozo 16c) as a retaining wall. A rectangular
structure is apparent on the surface, measuring 2.20 m north-south and 2.80 m east-west, and the
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Figure 7.19: South Wall Profile Drawing of Pozo 16. Drawn and digitized by Omar
Schwendener
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Figure 7.20: Interior Retaining Wall within Pozo 16, facing South.
Photograph taken by the author.
wall running through the unit forms its eastern side. It is possible that it forms some sort of
baffled entryway, or (as proposed by the workers as they excavated it), a guard house.
A floor was encountered in Level 3, immediately below the level in which the northsouth wall was first well defined. Level 4 was a leveling layer below the floor, and in Pozo 16c
the face of the wall became well defined, aligned not to the enceinte but 30° east of north,
matching the descending series of platforms at the base of the enceinte immediately below Pozo
16. While the deeper layers show a Late Preclassic initial occupation in the spot, the majority of
the architecture observed appears to date to the Late and Terminal Classic. The retaining wall
within may have been established by the Late Preclassic, though it is difficult to date it with any
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certainty. Regardless, the wall appears to have formed a narrowed entryway that extended
beyond the limits of the unit to the east. The opening could not have been much wider than what
was exposed, as the enceinte turns south and begins to rise again about a meter east of the unit
edge.
Pozo 17
The purpose of the unit was to characterize the constructed portion of the top of the
enceinte adjacent to the opening marked by Pozo 16 (Figure 7.21). It exposed a steep exterior
face at an angle of about 60.5° (Figure 7.22). The excavation was terminated at the base of Level
6, where a layer of very hard white limestone had been leveled off. This modified bedrock may
have been the original form of the wall. A mounding of gray clay atop it may have served to
support the initial construction of laid stone augmentation atop it. Two rock walls were
encountered in the excavation, one of seven courses containing stones roughly 40 cm x 30 cm x
52 cm and a second of three courses made of stones measuring 40 cm x 30 cm x 52 cm. Each
was seen in Level 3, with a perpendicular retention wall of good quality present as well to
support them. No datable ceramics were recovered throughout, eliminating the possibility of
determining a construction date. However, Carbon Sample #4, discussed below, was recovered
from Level 5 of the unit and returned a calibrated date range (95% confidence) of A.D. 410 to
A.D. 555, the later portion of the Early Classic.
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Figure 7.21: West Wall Profile Drawing of Pozo 17. Drawn and digitized by Omar
Schwendener
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Figure 7.22: Base of Level 5 in Pozo 17, facing South. Photograph taken by the author.
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Pozo 29
This trench, the second of two dug by the project and the largest single exposure
excavated, ran on a 90°–270° bearing and captured (from west to east): the edge of the Group 5
plaza, the entire bank, the entire ditch, and the upslope ascending from the ditch (Figures 7.23
and 7.24; Table 7.8). Each 1x1 block within was dug as a separate provenience through Level 5,
and they were designated from east to west as Pozo 29a through Pozo 29L. The only reason for
the capitalization of some of the associated letters is for clarity, in cases where the lowercase was
easily mistaken for a different letter. Levels 6 was dug as three proveniences due to the reduction
in material recovered, as three blocks of four 1x1s, and Levels 7 and 8 were only dug in the
western eight meters, as culturally sterile tierra blanca subsoil had already been encountered in
the eastern four meters. In Level 5 of Pozo 29g, a circular deposit of pomacea shell measuring 35
cm in diameter, likely an offering, was uncovered.
In Pozo 29e, which along with 29d sat at the low point of the trench at the center of the
channel, a buried wall was encountered at the base of Level 2, 36 cm below ground surface
(Figures 7.25 and 7.26). Approximately 0.5 m wide and 60 cm in height from its upper surface to
its base, the wall ran due north-south along the base of the channel. A hydraulic function to the
wall is presumed by the darker and thicker clay to its west, in Level 6 of Pozos 29e to 29g. Thus,
a channel would have been formed between this low wall and the larger bank rising up to a
present-day height of 1.75 m higher than the top of the low wall. The stratigraphy suggests that
this channel could have been up to about 2.25 m wide.
The additional architecture, especially the high bank to the interior, is furthermore
suggestive of defensive functionality. Levels 3 through 6 produced a high volume of lithic
material, some of it notably larger than what was otherwise recovered. With variation in the
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Table 7.8: Level Descriptions for Pozo 29

Figure 7.23: North Wall Profile Drawing of Pozo 29
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Figure 7.24: Level 4 in Progress in Pozo 29, facing West. Photograph taken by the author.
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Figure 7.25: West Wall Profile Drawing of Interior Wall within Pozos 29d and 29e
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Figure 7.26: Plan View of the Base of Level 7 in Pozo 29 Showing Top of Interior Wall, facing
North. Photograph taken by the author.
chronology of the levels across the trench, especially between the level designations on either
side of the buried wall, these levels cover a wide time range, from the Late Preclassic to the
Terminal Classic. While the lithic material is still awaiting analysis by a specialist, its increased
concentration in this feature and the large size of many of the pieces is suggestive of toolmaking
activity taking place on-site, perhaps in the wall construction effort or in forming weapons.
Alternately, the ditch-and-bank represented a discard area before or during its construction, and
simply accumulated the everyday refuse of the surrounding occupation or the site more broadly.
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Only minimal Preclassic material was recovered east of the buried wall, in Levels 4 and 5
of Pozo 29b and in Level 4 of Pozo 29a along with Terminal Classic sherds. However, the Late
Classic designation of Level 6 below Pozos 29a through 29d implies that those Preclassic sherds
are redeposited. The likewise jumbled ceramic progression in Pozos 29e through 29L, where
Late Preclassic ceramics occur but frequently in higher strata than Late and Terminal Classic
layers, suggests occupation in the area and construction work on the ditch-and-bank from the
Late Preclassic through the Terminal Classic periods, with extensive earthmoving involved
throughout. The fact that this trend continues to the western edge of the trench, in Pozos 29K and
29L, suggests as well that the same dynamic appears likely in the Group 5 plaza.
Pozo 30
Located in a steeply sloping spot running downhill to the east, few artifacts were
recovered from this unit (Figure 7.27). A possible Late Preclassic Level 2 was indicated by a
total of one sherd, and Postclassic in Level 1 likewise was indicated by a single sherd. The
bedrock surface in the western half was a hard, modified bedrock with three apparent stepped
cuts running roughly north-south along it, with the ground surface sloping abruptly to the east of
them (Figure 7.28). A softer, sterile tierra blanca formed the base of that eastern half.
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Figure 7.28: East Wall Profile drawing of Pozo 39

Figure 7.27: Plan View Drawing of the Base of Level 2 in Pozo 39, facing North

286

Chapter 7: Mapping and Excavation Results
Pozo 31
Running north-south along its long dimension, this 2x1 was placed to characterize the
northern portion of Group 5 (Figure 7.29). A humus layer gave way in Level 2 to a medium-gray
soil with small stones within. A hard bedrock was encountered 30–35 cm below ground surface,
flat and level across the entire exposure. Only Terminal Classic ceramics were recovered
throughout.

Figure 7.29: North Wall Profile Drawing of Pozo 31

Pozo 39
Laid with its long dimension running east-west, Pozo 39 was placed to span the opening
that appeared along the ground surface between two of the rises that gave the name of “Las
Torres,” or “the Towers,” to the area (Figure 7.30). Multiple alignments of large stones running
east-west crossed the unit, most clearly observable at the bases of Level 1 and Level 2 (Figures
7.31 and 7.32). These apparent stairs seem to lead into the site and were laid in two courses.
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Figure 7.30: East Wall Profile drawing of Pozo 39

Figure 7.31: Plan View Drawing of the Base of Level 2 in Pozo 39, facing North
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Figure 7.32: Plan View of the Base of Level 2 in Pozo 39, facing North.
Photograph taken by the author.

Furthermore, they articulate at their edges with the adjacent “torres” that flank them, which
appear to consist of large stone pyramidal steps up to their apex. Apparent sterile tierra blanca in
Level 4 gave way at its base to large stone construction, roughly aligned east of north to west of
south, at the eastern and western edges of the unit. In the middle third, a more jumbled collection
of rocks was present. All of the stone at the base was held together by a stucco binding material.
The jumbled rocks in the middle appear to fill an angled opening from earlier construction. Thus,
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the unit exposed what appears to be a Terminal Classic augmentation of the previouslyestablished enceinte, topped with an additional Postclassic construction event.
Pozo E14
Placed in a manner to capture the flat upper portion of the site perimeter edge and the
sloping ground away from it to the east adjacent to Group 1, the unit clearly indicated that the
enceinte continues even in locations where there is little to no surface indication (Figure 7.33). It
appears that natural soil accumulation atop the constructed perimeter wall and the prepared
bedrock surface to the adjacent interior has effectively flattened out the present-day topography
and obscured the presence of the buried wall. Starting from the western edge of the unit, there
was first a level floor extending for about a meter, then a north-south wall 1.10m in width
formed by stone alignments on either side, and finally a descending, constructed dry stone façade
akin to what is seen elsewhere along the enceinte exterior. Most compelling is the north-south
wall, clearly defined by the parallel stone alignments. Based on the low nature and jumbled
interior, it appears likely that the structure would have formed the base of a palisade of
perishable material. While no extant palisade remnants were recovered, the likelihood of doing

Figure 7.33: Plan View Drawing of the Base of Excavation in Pozo E14, facing North
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so was low to begin with even if they had existed. Terminal Classic and Terminal Late Classic
ceramics were recovered from the unit, which did not proceed to bedrock nor below the aligned
stones.
Trinchera 1
The first of two trenches dug by the project, Trinchera 1 was placed into the interior face
of the enceinte just west of Pozo 14 (Figure 7.34). It is the only excavation other than the
Saqueos not aligned to the cardinal directions, as it was instead angled to run directly up the
slope of the enceinte in that location. It thus follows a 146°–326° alignment. Across the unit, a
total of seven steps were uncovered, which were left intact while excavation proceeded in the
spaces between them (with the exception of Stairs 3 and 4 near the middle of the unit, which
were removed) (Figure 7.35). The closeness of the upper three, Stairs 5, 6, and 7, meant that little
soil was removed in the southeastern end there.
At the other end, along the northwestern sidewall the Level 3 soil was a gray clay mixed
with powdery limestone and small stones, an apparently constructed layer to either hold the wall
constructions in place or to function hydrologically, or both. It was similar to the dark, compact
layers beneath the retaining wall cutting through Pozo 14. The same matrix was also seen in the
similarly deep portion immediately southeast of Stair 2, as well as in the upper levels of the
deepest portion of the trench immediately northwest of Stair 5. These thick layers, Level 4 in the
northwesternmost portion and Levels 7 and 8 in the middle region of the unit, are dated to the
Late Preclassic, as were the corresponding layers in Pozo 14. The deepest portion of this unit was
dug 0.5m into culturally sterile tierra blanca, at which point the excavation was terminated. The
seven stairs, as defined, are difficult to extrapolate outward from the unit, but appear to have run
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at an angle to the fall line that the unit attempted to follow, and may have appeared as surface
terrace markers along the interior of the last constructed form of the enceinte.

Figure 7.34: East Wall Profile Drawing of Trinchera 1. Drawn and digitized by Omar
Schwendener
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Figure 7.35: Base of Level 4 in the Northern Portion of Trinchera 1, facing South/Southeast.
Photograph taken by the author
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Saqueo 5
Saqueo 5 was likely the largest looters’ trench observed by the project outside of Groups
1–4 within the site. Placed into the interior face of the enceinte in a section where it runs northsouth along the western site edge, the opening was wide (~2 m) and deep (4.5 m). After the
cleanup process, an excavation unit measuring 2 m x 1 m was placed into the base of the interior
to further document the east face of the enceinte interior. Five distinct architectural features were
encountered (Figure 7.36; Table 7.9). The artifacts recovered in the cleanup and excavation
process were separated into three proveniences, which indicated Late Classic and Terminal Late
Classic dates, though some earlier sherds were also present. As with the other documented
saqueos, the mixing of time periods and loss of in situ information is inherent to looters’ trench
contexts, thought the presence of an interior floor and related features suggest multiple distinct
building episodes.

Figure 7.36: North Wall Profile Drawing of Saqueo 5. Drawn and digitized by Omar Schwendener
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Table 7.9: Construction Features of Saqueo 5

Type 3: Hydraulic Functionality of the Site Layout
Type 3 excavations were placed within the bounds of Muralla de León at locations
determined from previous survey and mapping to have the potential to have functioned toward
water channeling and pooling. Included within the category are Pozos 2 and 41 in the southeast
interior corner pooling area, Pozos 3 and 4 along the series of platforms descending to the
southeast from Group 1, and Pozos E15 and E16 on the east sides of Groups 1 and 2,
respectively. Pozos E22 and E23 to the north also had hydraulic intent in mind. Pozo E22 was
placed near Saqueo 5 as a means of characterizing the base of a V-shaped ravine formed between
the interior of the perimeter wall and a corresponding downslope from the east, and Pozo E23
was located near the eastern site edge where apparent hydraulic bedrock modification was
exposed at the surface. The Group X11 (“Piscinas”) excavations also investigate hydraulic
functionality, but are considered Type 4 due to their location in the outlying area beyond the site
boundaries. Excavations in this category sought to examine the hydraulic functionality of the
features observed during the survey efforts that appeared to channel or pool water. They also
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serve to contextualize the enceinte constructions, potentially offering an additional or alternative
explanation as to their function.
Pozo 41
Placed with its long dimension north-south, Pozo 41 was intended to test what appeared
from the mapping effort and previous test excavations to be a water pooling area (Figure 7.37).
From the start, a thick, black clay was encountered that continued 30–50 cm below ground
surface. Level 2 below was a dark gray soil with small white stones within. At an arbitrary point
within Level 2, the decision was made to reduce the excavation to the northern half only, due to
the thickness of the soil and the difficulty of removing it. Level 2 extended a total of about 68cm
below Level 1, giving way to an apparent tierra blanca. Subsequently, it was seen that the tierra
blanca was not pure, but interspersed with pockets of thick black soil. Excavation continued
another 25 cm down, and the soil continued in the same manner to that depth and likely below.
Due to time constraints, excavation was terminated at that point. Level 3 was also sterile of
artifacts, and the only diagnostic ceramics came from Level 2, indicating a Late Classic date.
The soils found within appear to represent a constructed feature, likely continuing to the
interior base of the enceinte and across the area indicated in the Figure 7.3 map, which would
have been a major undertaking. Samples of these thick, dark soils were recovered but have yet to
be subject to further analysis. Based on the context, however, they appear to hew more closely to
the redeposited bajo muck for agricultural purposes observed at sites in the Mirador Basin (R. D.
Hansen et al. 2018) than to the architectural bonding and footing clay used at Nixtun-Ch’ich’ (P.
M. Rice et al. 2018), due in large part to the depth (and apparent breadth) of the thick soils here
and the lack of associated architecture.
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Figure 7.37: East Wall Profile Drawing of Pozo 41

Pozo E15
Placed with the intent of characterizing the northwest corner of Structure 1 and how it
interfaces with the surrounding terrain, Pozo E15 runs 2 m east-west and 1 m north-south (Figure
7.38). In the east side of the unit, a thick black soil containing numerous medium-sized stones
was present, apparently a construction effort to level the plaza surface and possibly associated
with a water filtration system. Two cut channels were uncovered at the base of the unit, carved
into the bedrock. The first ran on a northeast-southwest orientation across the entirety of the long
dimension of the unit, flowing southwest with a drop-off occurring 47 cm from the southern
edge. The second occurred about 10–15 cm higher up and flowed perpendicular, cutting across
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the entirety of the width of the unit along the lower edge of the drop-off. A large number (N=74)
ceramics were recovered in Level 1 and dated to the Terminal Classic.

Figure 7.38: West Wall Profile Drawing of Pozo E15. Drawn and Digitized by Omar
Schwendener

Pozo E16
Placed into the Group 2 plaza to analyze its chronology of occupation, the unit runs
north-south along its longer edge (Figure 7.39). A narrow channel carved into the bedrock at its
base was unexpectedly uncovered, much like in Pozo E15. The channel measures about 30 cm
wide at its highest point, about 30 cm deep relative to adjacent bedrock, and only descends about
5 cm across the entirety of the unit. It runs on a 6°–186° bearing and spans the entirety of the
long dimension of the unit, intersecting the north and south sidewalls. As in Pozo E15, a black
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10YR2/1 clay containing medium sized stones was present as a means of leveling the ground
surface and also possibly for water filtration. Abundant ceramics recovered from all three levels
date to the Terminal Classic period.

Figure 7.39: Plan View Drawing of Pozo E16, facing North. Drawn and digitized
by Omar Schwendener
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Type 4: External Group Site Occupation and Construction Chronology
Type 4 excavations were placed into three of the exterior hilltop groups (Groups X1, X2,
and X3) to the northwest of the site, as well as into Group X11, Las Piscinas, to the northeast.
Group X1 is the most elaborate of the hilltop groups documented, with three structures atop it
amid other platform construction and a north-facing staircase. It sits on a projection into Lake
Macanché from along northern shoreline, atop a steep rise 30 m above the water level. It was
convenient to explore, as the author’s living quarters were located just 50 m or so from the plaza,
below it closer to the shoreline. Pozos 19 through 24, all 1x1s, were placed into contexts across
Group X1 to characterize settlement and construction history there. Groups X2 and X3,
meanwhile, are located north of Juleque El Burro and south of Juleque El Tintal, blocking most
of the east-west passage on the corridor that passes between them. Both are fairly nondescript
hilltop platforms with very low structures atop them. Pozos 25 and 26 probed Group X2, and
Pozos 27 and 28 were placed into Group X3.
The Piscinas area, Group X11, was the setting for Pozos 34 through 37. The features
there were observed for the first time by the project in the first few days of the 2018 field season.
Initially noted during that survey was a larger channel construction about 6 m in width that runs
at a 60°–240° alignment down to the northeast corner of Juleque Este. The entirety of it is
currently dry, and it is unclear what it connects to at its northeastern terminus. As the survey
crew walked a path alongside that wide channel to document it, they could see two locations
along the center of the channel, one just upstream from there other, where a narrow cut bedrock
channel emptied into a broad pool below. These pools consisted of modified bedrock, oval in
shape and roughly 4 m wide by 5 m long, cut to a depth that allowed water to cascade into them
from the cut-bedrock channel above (Figure 7.40). The water would then pool to a depth of about
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0.5 m before continuing on its typical course within the general channel. As a rule, the
excavation units were shallow, as bedrock was encountered quickly, which logically followed
from the fact that the features were apparent on the surface even from a distance.

Figure 7.40: Cut Bedrock Channel in Group X11, facing West/Southwest.
Photograph taken by the author.
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Pozo 20
The deepest of the units in this group and one of the deepest dug by the project overall,
Pozo 20 provided the greatest insight into patterns of occupation away from the site itself (Figure
7.41; Table 7.10). Ceramics were recovered throughout, along with obsidian and quartz. At the
base of Level 8, 1.27 m below ground surface, the top of an east-west running wall was
encountered along the south wall (Figures 7.42 and 7.43). The wall consisted of large stones
measuring about 0.5 m wide and 0.25 m high and continued from that point down to 2.2 m below
ground surface, where it sat atop a layer of thick, black soil resting directly upon bedrock. The
bedrock dropped off sharply at the northern edge of the base of the unit, and it appears that fill
soil and rocks were placed atop the sloping bedrock to level it off as an augmentation event in
the group’s construction history.
An intact stucco floor, Level 12, sits below that fill event and dates to the Early Classic.
With Levels 13 and 14, the remaining two layers below that floor, dating to the Late Preclassic, it
seems that the fill event atop Level 12 occurred subsequent to that era, likely in the Late Classic.
The augmentation event, which would have raised the platform height and extended it to the
north, also reoriented the group to the cardinal directions, away from the 105°–285° alignment of
the buried wall. A hypothetical extension of the wall along the 285° bearing would have it
connect directly to the wall uncovered in Pozo 24, and they would meet at a 60° angle. The Late
Classic strata, Levels 5–9 along the side of the wall, include some Postclassic material in Level
5, while Levels 1–4 distinctly indicate Terminal Classic occupation.
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Figure 7.41: North and East Wall Profile Drawing of Pozo 20
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Table 7.10: Level Descriptions for Pozo 20

Figure 7.42: Profile Drawing of Interior Wall in Pozo 20
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Figure 7.43: Base of Level 12 in Pozo 20, facing South.
Photograph taken by the author.

Pozo 24
Placed so that the northern half of it covers a portion of an apparent rock pile running
east-west along the northern edge of the platform, Pozo 24 encountered the top of a buried wall
at the base of Level 6, 1.22 m below ground surface (Figure 7.44). It was aligned 165°–345° and
was left intact, while excavation continued on either side of it as Levels 7 and 8. Excavation was
terminated after those levels, due to the instability of the sidewalls and the narrow exposure
available to excavate. In Level 7, the designation given to the area on the eastern side of the wall
alongside it, the large jumbled stones in the southeast corner of the unit may represent the
possible connection point of the buried wall extending in this direction from Pozo 20. While
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Figure 7.44: North Wall Profile Drawing of Pozo 24
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some Early Classic ceramics appeared in various portion, specifically Levels 4 and 8, they were
generally mixed with later material. The upper three levels show a clear Terminal Classic
occupation, and everything below is likely Late Classic at the earliest, though Terminal Classic
material characterizing Level 6 suggests that it was at that time that the wall was buried. Deeper
excavation may have uncovered a progression closer in line with what was seen in Pozo 20, but
it is not possible to determine with the present data.
Pozo 36
Placed with its long dimension running north-south, Pozo 36 exposed at its base a cut
bedrock channel, aligned to the same 60°–240° trend as the general trend and measuring 35–40
cm in width and 15–30 cm deep (Figures 7.45 and 7.46). Large rocks to either side of the
channel within the unit seem to have been purposely placed, and the other portions of the
bedrock base modified to allow for smooth downflow of water to the channel cut. A small
collection of sherds, mostly in Level 2, all date to the Terminal Classic.

Figure 7.45: East Wall Profile Drawing of Pozo 36
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Figure 7.46: Base of Excavation in Pozo 36 Showing Detail of Channel, facing East.
Photograph taken by the author.

Radiocarbon Dates
From the charcoal samples collected in the field, five were selected for radiocarbon
analysis to complement and confirm the chronology established by the ceramic analysis. The
decision as to which samples to run was made based on the quality of the sample itself,
confidence in the sample belonging to the stratum from which it was recovered, and the
significance of the provenience. The last criterion refers to the potential for the radiocarbon date
obtained to offer substantive insight into the chronology of site occupation. Thus, the samples
chosen were as a rule not from the humus layer at the surface, and instead looked at some of the
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more intact deep contexts that had been dated by ceramics to the Preclassic. As Postclassic
occupation was already strongly supported by surface architecture and ceramics, and Late to
Terminal Classic occupation by extensive ceramic evidence and associated architecture, the
radiocarbon evidence looked to clarify the dates of early construction phases of the enceinte, the
ditch-and-bank feature, and Group X1. The proveniences and summary results of the five
samples are provided in Table 7.11, and the full radiocarbon report can be found in Appendix C.

Table 7.11: Summary Results of Radiocarbon Analyses
Sample #1
With a 2-sigma date range of 1217 cal A.D. to 1279 cal A.D., Sample #1 came from
Level 7 in Pozo 14c, the southwestern quadrant of Pozo 14. The level consisted of a light
brown/gray clay loam that marked the lowest of the very rocky strata in the unit. Sitting directly
upon a stucco floor, it was the lowest stratum along the interior retaining wall. The six sherds
recovered from the level indicated a Middle Preclassic date, suggestive of a very early antiquity
to the construction of the majority of the volume of the enceinte. However, the radiocarbon
analysis was unable to corroborate this date. The date returned, the latest of the five samples,
corresponds to the first century of the Late Postclassic period. While the site was likely occupied
during that time, the designation does not fit the ceramic sequence within the unit in any way.
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Thus, it is likely that the carbon sample dropped into the unit from at or near the surface during
excavation of this level and was inadvertently saved with the Level 7 material. The depth of the
level below ground surface meant that workers entering or exiting the excavation were bracing
themselves against the sidewall, furthering the likelihood that loose humic material from above
was knocked down into the unit from above.
Sample #2
Sample #2 had a 2-sigma date range of 420 cal A.D. to 556 cal A.D. and came from
Level 7 of Pozos 29I to 29L. Consisting of the western four meters of the Pozo 29 trench, the
level sits atop tierra blanca and forms a transitional layer into the sterile subsoil. Artifacts were
produced throughout, including ceramics, lithics, and shell in addition to the carbon sample. The
four sherds recovered provided a tentative designation for the level of Early Classic, while the
radiocarbon results confirmed the date. More specifically, the date range encompasses the late
facet of the period, more likely than not sometime in the latter two-thirds of the fifth century
A.D. and certainly before the turmoil that marked the second half of sixth century A.D. with
Tikal’s defeat at the hands of Calakmul in A.D. 562.
Sample #3
Sample #3 had a 2-sigma date range of 366 cal B.C. to 199 cal B.C. and came from Level
10 of Pozo 14C, the same unit as Sample #1. Dated to the Middle or Late Preclassic by the one
Paila sin Engobe sherd recovered from the level, Level 10 in Pozo 14c was the lowest artifactcontaining stratum in this quadrant of the Pozo 14 2x2. The matrix of the level was mostly black,
thick muck mixed with white limestone that underlies the retaining wall uncovered within the
unit and extends out generally across the southeast site interior. The ceramic designation was
confirmed by this radiocarbon sample, which returned a date solidly within the Late Preclassic.
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The earliest of the five radiocarbon dates, it specifically covers the early facet of the Late
Preclassic, overlapping with the apogee of Kaminaljuyu and El Mirador (Traxler and Sharer
2016).
Sample #4
Sample #4 had a 2-sigma date range of 410 cal A.D. to 555 cal A.D., very similar to that
of Sample #2, and came from Level 5 of Pozo 17b. The second-to-last level of this middle 1m x
1m block within Pozo 17, excavations in this provenience produced just one sherd, likely dating
to the Late Preclassic but not diagnostic. Considering the context of jumbled, large stones, the
designation was not given a huge amount of credence. The correspondence in date to Sample #2
from the Pozo 29 trench suggests strongly that this section of enceinte rampart and the Group 5
ditch-and-bank were been constructed at the same time, in the latter portion of the Early Classic
period. Together Sample #5, these dates support the idea that a substantial occupation and
building phase took place in the Early Classic.
Sample #5
The only carbon sample run from outside of the site itself, Sample #5 returned a 2-sigma
range of 145 cal A.D. to 387 cal A.D. The context was chosen in order to date the early major
building activity within Group X1. A floor stratum deep within Pozo 20, the level sits at the base
of the interior wall that was uncovered, encompassing the depth at which that wall is set upon
bedrock. The two levels below are dated by ceramics to the Late Preclassic, while the two above
date to the Early Classic. The results of the radiocarbon analysis indicated that the stratum is
transitional, covering both the entirety of the Terminal Preclassic period as well as the early facet
of the Early Classic. In conjunction with the chronological progression of the ceramic phases
indicated by the levels in this unit, an argument can be made based on the dates returned by this
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sample for continuity of settlement in the basin across the Preclassic-Classic transition and the
collapse that rippled across the southern Maya lowlands in the Terminal Preclassic.

Chapter Summary
The four seasons of fieldwork successfully mapped and excavated Muralla de León and
its surroundings, establishing a chronology of occupation of the site and related settlements. The
updated, digital map of the site that was created from the field data collection effort is highresolution and precise, enabling the follow-up GIS analyses discussed in the next chapter. All of
these efforts built on the excellent work done previously at the site by Drs. Don and Prudence
Rice. The quality of their analyses was placed into clear relief by the validation of their
observations and interpretations in light of the new technologies used and the more intensive
nature of investigation.
As expounded upon in Chapter 9, the excavations, in conjunction with the laboratory and
radiocarbon analyses that followed, indicate a long history of occupation at Muralla de León and
the very likely establishment of a massive fortification by the Late Preclassic along the southern
edge of the site perimeter at the very least and possibly in other sectors as well. This enceinte
was augmented in later eras of occupation, and the integrated defensive system that also
incorporated the ditch-and-bank alongside Group 5 was expanded from Late in the Early Classic
period through the Late Classic and into the Terminal Classic. In short, the built environment
underwent continuous modification toward defense over a very long period of time. Outlying
occupational groups may have contributed to that effort as well, first from Group X1 and later in
the other hilltop complexes, while Group X11 shows purposeful modification for hydraulic
purpose and likely ritual in the Late and Terminal Classic. The defensive interpretation, as well
as the hydraulic potential of the site layout, are developed further in Chapter 8.
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The results presented in this chapter are from four related GIS-based analyses performed
post-fieldwork as a means of assessing movement, viewsheds, hydrology, and construction
volume in and around the site of Muralla de León. Each analysis is based primarily on the
elevation data collected within the study region, through the DEMs created by tying that data to
lower-resolution elevation coverage remotely sensed by the SRTM. These analyses serve to
model likely physical interactions between local dwellers and the constructed site in the past,
serving to illuminate the possible intent and function of the layout and its component features.
Movement data investigates the affordances of movement by humans across the terrain at
three different scales of analysis, as a means of inferring the likely paths of movement traversed
by dwellers within the region in the past. The goal is to determine the likely significance of the
Macanché basin as a node within regional interaction networks, as well as the relative natural
ease and attractiveness of travel into and across Muralla de León. The latter aspect is used as a
factor in statistically assessing the spatial distribution of wall construction around the site
perimeter, quantitatively investigating the subjective observation that the enceinte was
constructed to be higher at points of easier natural access to the site interior.
The second class of analysis, viewsheds, addresses the vantage points offered by Muralla
de León and the nearby hilltop groups (and/or their visibility to individuals within the area) to
determine whether visibility in that manner was a relevant consideration in the choice of
settlement location there. Third, the hydrological analyses look to the runoff patterns in and
around Muralla de León, where high-resolution data allows for meaningful determination of
these flows, to understand the effects of the site design on water channeling and pooling. The
results of these investigations speak to alternate possibilities for the monumental features within
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and layout of the site, though not in a manner that is exclusive of defensive interpretation.
Finally, a calculation is made of the construction volume represented by the portions of the
enceinte that remain prominent above the surrounding terrain in the present day. The resulting
figure is then run through an energetics analysis in order to determine the likely labor budget
required to construct the enceinte and what that labor effort would have implied for the local
population.

Movement
As described in Chapter 6, the movement analysis was based on a procedure using the
Circuitscape program (McRae and Shah 2009), following a method known as “wall-to-wall”
analysis (Kohut 2018; Pelletier et al. 2014). Six complete runs (Runs 1a, 1b, 2a, 2b, 3a, and 3b)
were completed according to the parameters defined in that chapter under “Circuitscape
Procedure.”
Circuitscape Results
Runs 1a and 1b
The first coverage analyzed, at 90 m resolution as Runs 1a and 1b, was framed to ensure
coverage of the entire Petén Lakes region once it was clipped to the central quarter. Thus, the
output map includes Lake Sacpuy to the west and lake Sacnab to the east along with all major
sites within the Lakes region, as well as the area about 25 km to the south and 35 km to the
north, the latter of which includes Tikal, El Zotz, El Palmar, and Uaxactun, among other sites.
Run 1a, with water set as an absolute barrier to movement, indicates a few broad patterns
(Figure 8.1). First, due to its peninsular nature tucked into the crook of Lake Petén-Itzá, the
Tayasal peninsula is indicated as an especially limiting area for overland movement. The hilly
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Figure 8.1: Output Map of Circuitscape Run 1a, at 100 km2 extent

315

Chapter 8: Results of GIS Analyses
region south of Lakes Petén-Itzá, Salpetén, and Macanché is also shown to be broadly
unfavorable to walking, with the exception of a north-south corridor just south of Lake Quexil
along which the modern highway to Guatemala City runs. Areas of narrow passage between
bodies of water, such as along the western extreme of Lake Petén-Itzá, its eastern extreme where
Ixlú and modern-day El Remate lie, and between Lakes Yaxhá and Sacnab, are funnels created
as a function of the absolute barrier to water travel. This fact doesn’t inherently discount them as
valid corridors, however, especially in consideration of Ixlú’s importance and the fact that the
modern highway to Tikal runs through the corridor indicated there.
A few other broad corridors of easy travel stand out as significant. The dark green
corridor that runs along the southern shore of the southern arm of Lake Petén-Itzá is created in
part by the hilly area to the south, and absolutely corresponds to an area of heavy travel in the
present and the ethnographic past. Additionally, the northeast-southwest Buenavista Valley
Corridor that runs across the northern half of the map and includes El Zotz and El Palmar, with
Tikal and Jimbal just off the main artery and Uaxactun connected by a northern extension, is
confirmed as a likely major route of overland travel in the archaeological past.
Most relevant for the study here, however, is the corridor that runs roughly east-west just
to the south of Lakes Macanché and Salpetén, angled slightly north as one moves east beyond
them. It seems very likely that this is the corridor that connected the main cluster of the Petén
Lakes sites to those around Lakes Yaxhá and Sacnab and in the area beyond, in what is now
Belize. Noteworthy is the fact that the corridor doesn’t directly run through the Lake Macanché
basin, instead passing about 2 km south of it. While this offset distance is easily traversable for
purposes of switching to water-based travel or stopping over at an important population center or
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trade node, it does place the basin and Muralla de León within it separate from the path of least
resistance for east-west travelers.
Run 1b, using the same coverage as Run 1a with water instead indicated as slightly
conducive to travel, shows a similar but more diffuse pattern of travel (Figure 8.2). The areas
away from the Lakes Region to the north and south look effectively the same. Around the lakes,
the bottleneck corridors between nearby bodies of water are less apparent. A wide corridor
running northeast-southwest through Lake Yaxhá appears here where none did before, especially
favoring travel to its south and connecting to the corridor running south of Lakes Macanché and
Salpetén. Around Lake Petén-Itzá, the same corridor appears to the south of the southern arm,
while the area under the larger northern arm, including much of the Tayasal peninsula, has
transitioned to being very favorable to travel in contrast to the previous impedances seen. Ixlú
remains well connected, at least to areas to its south, while the Macanché basin shows no
significant difference from the first run.
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Figure 8.2: Output Map of Circuitscape Run 1b, at 100 km2 extent
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Runs 2a and 2b
Runs 2a and 2b were performed on an extent that was centered just east of Muralla de
León, and the resulting coverage, 34 km on a side, includes Lakes Macanché and Salpetén, as
well as the eastern half of Lake Petén-Itzá that only covers its larger northern arm.
Run 2a, with water areas set as absolute barriers, indicates a similar pattern as seen
previously at a higher resolution (Figure 8.3). The Ixlú corridor stands out, as does the
connecting corridor roughly 2 km south of Lake Macanché. A half-circle arc of conducive travel
runs along the southern edge of Lake Macanché, roughly from Cerro Ortiz to Yalain, which was
present but less apparent in Run 1. A substantial funnel can be observed running east-west north
of Juleque El Burro and south of Juleque El Tintal, the area containing Groups X2, X3, X4, X7,
and X8.
In Run 2b (Figure 8.4), the same coverage with water set to be conducive to travel, the
large corridor south of Lake Macanché continues unbroken, if a bit more distributed, all the way
to Lake Petén-Itzá. The Ixlú funnel is again less pronounced, as noticed in comparing Runs 1 and
2, and the bottleneck north of Juleque El Burro is still present but far less noticeable. A narrow
arm of green can be seen branching off the main corridor south of Lake Macanché to the east of
Cerro Ortiz, connecting that corridor almost all the way to the Lake’s eastern shore and Muralla
de León. Possibly, then, this arm could have facilitated stopovers at the site by travelers.
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Figure 8.3: Output Map of Circuitscape Run 2a, at 34 km2 extent
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Figure 8.4: Output Map of Circuitscape Run 2b, at 34 km2 extent
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Runs 3a and 3b
Runs 3a and 3b show a far higher-resolution map, and one which foregrounds different
patterns, likely based on the different DEM construction method employed and the exclusion
from the area of analysis of many of the larger features present in the other two.
Run 3a, where water is a barrier, again has the effect of producing corridors from the
bottlenecks between bodies of water (Figure 8.5). The biggest corridor is along the western edge
of the map, around the western shoreline of Lake Macanché, while other wend through the
juleques to the northeast of the lake. More difficult travel is seen north of the basin, where the
hills rise abruptly, while the areas to the east and south appear generally conducive to travel with
few defined corridors. Included in the inter-juleque corridors is the site of Muralla de León,
which is shown to contain a major path of travel.
Run 3b, with water set to be conducive to travel, flips the situation around (Figure 8.6).
While the corridor along the western edge is still prominent, albeit slightly less so, the north is
shown to be a far more difficult terrain to traverse. The eastern half is still fairly diffuse, though
the hills around the juleques stand now as more difficult obstacles. Perhaps surprisingly, Muralla
de León itself is shown to be particularly difficult to travel across. A closer look shows that the
reason appears to lie in the steep facing slopes encountered by those approaching the site by
water, as opposed to the gentler approaches offered at the three land access points. The arm
extending from the main corridor (apparent in the southeast corner of the map) connects directly
to the southeast corner of Muralla de León in this view, supporting the possibility of a facilitated
detour to the site from the most favored natural route of travel through the region. One final
aspect to note is the inaccessibility of Group X1, clearly seen as the red area along the north
shoreline of the lake due north of the “M” in the Lake Macanché label on the map.
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Figure 8.5: Output Map of Circuitscape Run 3a, at 5.5 km2 extent
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Figure 8.6: Output Map of Circuitscape Run 3b, at 5.5 km2 extent
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Circuitscape Results Summary
The six wall-to-wall runs, performed at three scales of analysis, serve to highlight
portions of the local and regional landscape that are especially conducive or especially resistant
to overland travel. While actual paths of movement would have shifted through time, influenced
by variable factors such as ground cover and territorial control by individuals and groups, the
underlying forces shaping the output maps here would have had an impact throughout. The
contrast in patterns of likely movement between the “a” runs that set bodies of water as barriers
and the “b” runs where water was conducive to travel was stark. While “b” serves as a good
general approximation of past circumstances due to the fact that watercraft were known to have
been used, the “a” maps are also relevant for the frequent occasions where no vessel was
available. The tight corridor of movement running east-west to the south of Lake Macanché
appears to have been a very likely path of travel between the main cluster of the Petén Lakes
Region and points west, including Lakes Yaxha and Sacnab and modern-day Belize. This sets up
the likely circumstance that occupants around Lake Macanché would have had the impetus to
oversee the movement of people and goods into and out of the region.
Statistics of Movement and Fortification
The outputs of the Circuitscape analyses are robust and compelling, though the results
they produce are ultimately only models indicating the paths of less resistance. The data is
suggestive and illustrative, offering the chance for impressions along the line of what is offered
in the section above. In that form, though, there are few quantified answers that the data can
provide. As a means of furthering interpretation, the numerical outputs offered the opportunity to
function as an input in a subsequent statistical analysis. This analysis was conceived of in the
abstract from the start of the project as a means of testing the observation, made by numerous
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workers and other visitors to Muralla de León, that the wall appears to be built highest, with the
most investment in its construction, at points of easiest access by land. This notion was tested as
described in the Statistical Analysis of Fortification section in Chapter 6. The full results of the
extraction of statistical values is available as Table 8.1. All values except for WallVol were
obtained using Zonal Statistics within ArcMap. WallVol required the construction of a TIN of
the site DEM, an example of which can be seen below as Figure 8.17.
One aspect of the derived data that requires comment is the non-independence of the
Circuitscape current output (CurrMean) relative to the slope data. The cell values of affordances
of movement as calculated by Circuitscape are determined not just by the immediate
surroundings, but also by the broader extent of analysis and the current that reaches the point
from the edges. Still, the main determining factor of affordance of movement within the analyses
as they were defined is slope, and so there is an inherent relationship between the local slope
values as captured by those variables and the current values within the two calculated
Circuitscape variables. They are all included in the statistical analyses here to test whether the
Circuitscape values are more powerful as an explanation for the variation in constructed wall
height than slope alone. If they are not, then parsimony would encourage simply using the slope
values and excluding the Circuitscape current values from the statistical model.
Once the values for each variable were extracted as described above, three series of
multiple regression analyses were performed upon them. Each series ended with a simple
regression analysis that set CurrMean as the explanatory variable. The first series looked to the
relationship between ConstWallHeight and the five explanatory variables to see if variations in
the height of the constructed portion of the wall around the perimeter were correlated to any of
them. While there were some promising results, each output within the series of analyses
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Table 8.1: Outputs of All Fortification Statistics from Polygon Overlays
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returned a significant value (p < 0.05) within the Breusch-Pagan test. This test assesses whether
the data sets are heteroskedastic, a term described below that indicates the likelihood of a false
positive for significance. Thus, the second series of analyses was run using log-transformed
values for ConstWallHeight. After that, the third series of analyses tested the relationship
between WallVol and the five explanatory variables in order to investigate whether there was a
correlation between any of them and the volume of the constructed enceinte in the same section.
As this analysis did not encounter any issues with heteroskedasticity, there was no need for any
follow-up analyses as there had been with ConstWallHeight.
First Series of Multiple Regression Analyses
The full results of the first series of analyses can be seen in Table 8.2. With
ConstWallHeight set as the response variable, all five explanatory variables were used in Run 1,
and for each subsequent run the explanatory variable with the highest Probability value was
removed. In every case where a variable was removed, it was not significant at the level of p <
0.01 in the last run in which it was included. The Akaike Information Criterion (AIC) is a
relative measure that indicates the model with the best fit, with lower AIC values indicating a
better fit for the model. Run 2, then, is the best fit model of the bunch. Based on the Adjusted RSquared value, the four explanatory variables used in the Run 2 model explain 46.15% of the
observed variation in constructed wall height around the perimeter. However, the Breusch-Pagan
test for heteroskedasticity within the model comes out at significant at p < 0.01, with a p-value of
0.00237.
The fact that Run 2 within this series demonstrates significance within the Breusch-Pagan
test means that it is likely heteroskedastic. Heteroskedasticity means that the variances of each
variable are not randomly distributed, therefore increasing the likelihood that the significant
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Table 8.2: First Series of Regression Analyses, with ConstWallHeight as the Response Variable
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relationship between the explanatory and response variables is a false positive. It is likely that
there is a direction trend in the residuals producing the apparent correlation, rather than an
interactive relationship between the four explanatory variables and the response variable. As a
means of accounting for this issue and eliminating this heteroskedastic interaction, the same
progression of analysis takes place in the second series of analyses below, but uses logtransformed ConstWallHeight values for the response variable.
Run 5 in this series is a simple linear regression analysis that uses CurrMean as the
explanatory variable. It addresses the primary question of whether there is a significant
correlation between accessibility to the site within each segment of the site perimeter and the
height of the wall within that segment. The first item to note is that the Breusch-Pagan test again
registers as significant (p < 0.05) within this run, requiring that it be reassessed in the second
series of regression analyses along with the other runs within this first series due to the likelihood
that the registered significance of the relationship is a false positive. As a preliminary indicator,
though, we see that the relationship here between CurrMean and ConstWallHeight is significant
at the level of p < 0.001. The coefficient of 0.0326105 translates to a 0.0326 m (3.2 cm) increase
in constructed wall height for every 1 unit increase in the value of CurrMean. The Adjusted Rsquared value, however, is only 0.2966, meaning that CurrMean only accounts for 29.66% of the
variation in height of the constructed enceinte. These are all preliminary values, and need to be
reconsidered one heteroskedasticity has been accounted for, but suggest a significant yet weak
relationship between the variation in constructed wall height and the accessibility of the
approach to it.
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Second Series of Multiple Regression Analyses
The full results of the second series of multiple regression analyses can be seen in Table
8.3. Here, the ConstWallHeight response variable was log-transformed by taking the natural
logarithm for each value. The explanatory variables remained as they were in the first series of
analyses above. Using the natural logarithm instead of the original value for ConstWallHeight
ensured that the distribution of the residuals within the regression analyses were more
symmetrically distributed, eliminating the heteroskedastic effects observed in the first series
above. The Breusch-Pagan test results for each of the five runs within this series validate this
effect, as none of the associated probability values are significant. The log-transformation of the
response variable alters interpretation of the results. Instead of a unit change in an explanatory
variable correlating to a consistent unit change in the response variable, a unit change in the
former now correlates to a percent change in the latter.
As in the first series, the run within this series demonstrating the lowest AIC value and
therefore the best fit is Run 2, which incorporates all explanatory variables except for
ExtSlopeMax. Each of the four explanatory variables used are significant at p < 0.001 in Run 2,
and together they explain 44.22% of the observed variability in the constructed height of the
enceinte. One additional column appears here in Table 8.3 that was not present in Table 8.2,
which is Exp. Coefficient. To calculate this new value, the coefficient value returned by the
analysis was exponentiated as a means of showing its impact upon the response variable. Based
on these values, the Run 2 outputs show that the constructed enceinte rises 6% higher for every
unit increase in CurrMean, is 86% lower for ever meter increase in ExteriorDrop, rises 24%
higher for every meter increase in ExtSlopeMean, and is 65% higher for every meter increase in
PointElevation. This last relationship was surprising, as it was expected in advance that the
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Table 8.3: Second Series of Regression Analyses, with log-transformed ConstWallHeight as the
Response Variable

higher the perimeter elevation of the segment, the lower the constructed enceinte would have to
be for protection. Thus, a negative correlation was anticipated, and instead the analysis output a
strongly positive relationship. It is likely the result of the fact that a higher constructed enceinte
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segment directly increases the PointElevation value, an unanticipated covariance that in
hindsight is very obvious.
As before, Run 5 was a simple regression analysis using CurrMean as the explanatory
variable. In Run 4 that preceded it, CurrMean did not register as significant for the first time
within a multiple regression analysis. However, it was chosen here for Run 5 over ExteriorDrop
to assess the relationship between accessibility and ConstWallHeight, the goal of the first series
above, with the issues of heteroskedasticity removed. The Run 5 results show a significant
relationship between the variables (p < 0.05), though the exponentiated coefficient indicates only
a 4% increase in wall height for every unit increase in CurrMean. In addition, the Adjusted Rsquared output shows that only 11% of the variability in the height of the enceinte around its
perimeter is explained by the average current value (accessibility) of the approach to it. The
associated accessibility score, therefore, is a significant but weak explanatory force for the
constructed height of the enceinte within each segment as defined.
Third Series of Multiple Regression Analyses
Following the format of the first series of regression analyses, this third series instead
used WallVol as the response variable against the same five explanatory variables. While the
enceinte height measurements used in the two previous series of analyses are a good proxy for
defensive focus, the calculated volume of the enceinte within each section is presumed to be a
more nuanced and direct measure of the labor invested in each segment. As can be seen in the
outputs (Table 8.4), the issues with heteroskedasticity encountered in the first series was not an
issue throughout this third series, as none of the Breusch-Pagan test results were significant. The
lowest AIC score and therefore the best fit of the five runs was once again Run 2, which
eliminated ExtSlopeMax from the list of explanatory variables as in the previous two series.
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Table 8.4: Third Series of Regression Analyses, with WallVol as the Response Variable
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However, ExtSlopeMean was not significant within Run 2, and so Run 3, with its marginally
higher AIC score, may be the better run to assess here. The three variables within (CurrMean,
ExteriorDrop, and PointElevation) are all significant at p < 0.01, and account for 34% of the
variation in enceinte volume per the Adjusted R-squared value. The coefficients indicate that
WallVol increases 14.6 m3 for every unit increase in CurrMean, decreases 78.9 m3 for every
meter increase in ExteriorDrop, and increases 92.0 m3 for every meter increase in PointElevation.
The low Adjusted R-squared value, however, shows that these three variables nonetheless remain
weak as an explanatory force for the variation in enceinte volume around its perimeter.
The CurrMean variable has the lowest Probability score in each of the five runs, and in
Run 5 is significant at p < 0.001 with no heteroskedasticity issues. Based on the coefficient of the
output, the enceinte volume in each segment increases by 11 m3 for every unit increase in
CurrMean for the associated site approach. The Adjusted R-squared, however, indicates that only
19.7% of the variation in enceinte volume can be explained by its relationship to the CurrMean
values. Thus, the correlation is weak, though stronger than what was seen between accessibility
and enceinte height in Run 5 of the second series of analyses above. The relationship here,
regardless, is still not a powerful one, with CurrMean only accounting for about one-fifth of the
variation in WallVol.
Summary of Statistics of Movement and Fortification
The statistical analysis of movement and fortification supplies a quantified
analysis of the apparent trend of more investment having been made in sections of the enceinte
that are most easily accessible. The implication of such a trend is that the purpose of the enceinte
design was to fortify sections of the site perimeter that were most vulnerable to attack. The three
water bodies bordering the site and the high, steep approach to the interior along much of the
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perimeter appear to provide effective natural defense. The results here indicate that accessibility,
as determined not just by the characteristics of the immediate approach to the perimeter but by its
relationship to the broader surroundings as calculated in the Circuitscape analyses, is a
significantly covarying factor with both the height and volume of the enceinte. However, despite
the significance of these two relationships, the correlation was weak. The planners of the
enceinte construction thus appear to have been aware to some degree of the established patterns
of local movement, and as a result took steps in the enceinte design to modify those patterns
toward defensibility. At the same time, the weak correlation for both explanatory variables
suggest that this consideration was not overwhelming, and was likely a minor influence amid one
or more other factors.

Viewsheds
General Viewshed Analyses
General Viewshed Analysis from Muralla de León
General viewshed analysis began by seeking the total viewshed from Muralla de León
itself. Observer points were defined by three lines: one tracing the site perimeter, a second
around the edge of Group 1, and a third around Group 3. Groups 1 and 3 presumably provide the
best visibility as the high points within the site, and the perimeter line tracing the enceinte fills in
the rest. Within the tool, these lines define any raster cells they overlay as observer points. As
viewshed analysis is computationally intensive, the 90 m resolution map used for the first two
Circuitscape analyses above was set as the DEM for the first viewshed run. It established the
outer limits of visibility from the site to be about 5 km to the north, 12 km to the south, 18 km to
the east, and 55 km to the east (Figure 8.7). The presence of Lake Petén-Itzá to the east is a
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Figure 8.7: Map of Viewshed from Muralla de León, at 200 km2 Extent and 90 m Resolution
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major factor in the great visible distance in that direction. A reduced frame of analysis was
established based on these limits, a long rectangle drawn to enclose the entirety of the Petén
Lakes Region and all visible points from Muralla de León. A second Viewshed run with the
same observer points on a 30 m resolution coverage of that rectangle returned essentially the

Figure 8.8: Map of Viewshed from Muralla de León of the Petén Lakes at 30 m Resolution

same output as the first viewshed run, with better detail (Figure 8.8).
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A glance at that data zoomed to the Macanché basin (Figure 8.9) indicates that the
entirety of Lake Macanché is visible, save for a few small sections of the eastern shore and the
cove behind the peninsula (known today as Playa Amul) in the northwest corner of the lake.
Juleque El Burro and Juleque Este are mostly visible, but Juleque El Tintal and Juleque El
Botanal to the north are obscured. Group X1 across the lake can be seen clearly, as can be
Groups X2, X3, X4, and X7 to the north. The hillsides north of the northern juleques can be seen
clearly, as can be the south and western shores of Lake Macanché. Moreover, the approaches to
the site can be seen in all directions, with especially unobscured vision to the southeast for about
1.5 km. The view south has some blind spots, and beyond about 650 m to the east and northeast
the view is cut off completely. More distantly (Figure 8.8), the hillsides further south are visible
in fragments, and most prominently a large swath of the northern arm of Lake Petén-Itzá can be
seen along with its western shoreline beyond. The latter aspect will be addressed in more depth
through the fuzzy viewshed analysis below.
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Figure 8.9: Map of Viewshed from Muralla de León of the Macanché Basin at 30 m Resolution
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General Viewshed Analysis from the Exterior Groups
The second set of viewpoints from which the general viewshed analysis was run included
the all exterior groups except for Group X6, excluded due to its location so far to the north
separate from the rest, and Group X11, which was excluded due to the fact that no occupational
architecture exists there (Figure 8.10). At a glance, these groups offer great visibility of the area
north of Lake Macanché, as well as of the lake itself. They also offer decent visibility of its south
shore, and of the ground further to the east out to about 3.5 km east of the Lake Macanché
shoreline. Further afield, they offer similar visibility of the hillsides distant to the south, as well
as a substantial sweep of the northern arm of Lake Petén-Itzá and much of its western shoreline.
Perhaps most intriguingly, the western shore of Lake Salpetén, including the Ixlú area, and a
good amount of ground to the southwest of the lake is visible from these groups.
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Figure 8.10: Map of Viewshed from Exterior Groups of the Macanché Basin at 30 m Resolution
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Combined General Viewshed Analyses
A combined view indicates the areas visible only from Muralla de León, only from the
exterior groups, from both, and from neither (Figure 8.11). Most of the northern arm of Lake
Petén-Itzá is visible, as well as its western shoreline and a good amount of ground south of the
northern arm of the lake. Nearby, all but a tiny fraction of Lake Macanché is visible, and the
same applies to the juleques. The vast majority of the land surrounding the lake, out to about 1.5
km from the shoreline, is visible from these observation points. The major exception is the area
off the northwest shore of the lake in the direction of Lake Salpetén, which forms a major blind
spot.
Perhaps the most intriguing pattern observable in the combined view is seen along the
northern corridor on which the exterior groups sit and east of the site. The exterior groups fill in
the gap in visibility to the north from the site nicely, covering not only the two northern juleques
but also areas otherwise obscured to the west, east, and southeast of them. The view east from
these groups fills in a large area that can’t be seen from the site, extending southeast from
Juleque El Tintal and east from Juleque Este. For its part, Muralla de León offers visibility of the
corridor running away from it to the southeast, an area not covered from the exterior groups and
one which corresponds to the arm of easy travel extending to the site from the major corridor that
passes 2 km south of Lake Macanché.
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Figure 8.11: Map Comparing Viewsheds from Muralla de León and from the Exterior Groups of
the Macanché Basin at 30 m Resolution
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Section Summary
Muralla de León’s prominent perch and shoreline setting establish it as a vantage point
from which a broad swath of the nearby landscape can be readily observed. At the same time, the
topography in some directions creates distinct blind spots in that viewshed. During the
Preclassic, there is no indication of outlying occupation related to the site, though Group X1
along the northern shoreline would have been intervisible and possibly affiliated with Muralla de
León. The network of exterior groups that appear to have been established across the northeast
Macanché Basin in the Late Classic were near enough to Muralla de León that they must have
interacted heavily with the site, with some degree of affiliation. Like Group X1, the hilltop
groups among them were intervisible with Muralla de León. They furthermore offered visual
coverage of all areas obscured from view at the site itself. While in and of itself this fact does not
prove defensive surveillance or collaboration between Muralla de León and those hilltop
occupations, such a purpose and relationship would have been strategically advantageous.
Fuzzy Viewshed Analysis
Higuchi Parameter Analysis
The results of the first run can be seen in Figure 8.12. The 1°, short-distance view has a
small enough range that it depends on where one is standing within the site; as can be seen, one
could recognize an observed individual in detail (positively identify them) within the site and out
to the exterior limits of the site, presumably approximately to the adjacent shorelines. The 3’
middle-distance view, within which the observer should be able to clearly see any individual
present and generally characterize them, extends outward from the site in all directions, with any
substantial limitation occurring only in the northeast extent. Crucially, the edge of this level of
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visibility extends at its edges right Groups X3, X7, and Macanché Island, with Groups X2 and
X4 just outside the perimeter.

Figure 8.12: Map of Viewshed from Muralla de León at Higuchi Distances Relative to Human
Body Discernment at 4 m Resolution
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At the 1’ limit of normal vision, the entirety of Group X1 is visible, as well as the eastern
half of Lake Macanché and the entire approach to the southeast site access from the nearby major
corridor of movement. A substantial portion of the lands north of the eastern half of the lake are
also visible. The 30” view indicates that in favorable circumstances, individuals could be
identified from the site along the majority of the western shoreline of the lake, as well as along
the ridgeline of the hills north of Juleques El Tintal and El Botanal and the cenote next to Group
X5. Extended views also continue further to the southwest from the site access there.
Fuzzy Viewshed Analysis
For the second run, a fuzzy viewshed according to the model established by Ogburn
(2006, 410) was used to determine visibility of Muralla de León from areas exterior to it. This
nuanced assessment was not deemed necessary for the first run above due to its relatively small
area of overall coverage. The measurement used for the second run as the width to be resolved
by a viewer was set at 10.5 m, the width of the upper portion of Structure 1, which was decided
to be a reasonable proxy for identification of the site. As a result of this much larger (25.6 times
greater) width measurement relative to the above Higuchi Analysis, the distance covered is
correspondingly greater. For this reason, the gradations provided by Ogburn’s fuzzy viewshed
work better in this assessment. The formula requires only two measurements: the width of the
object being observed (10.5 m, as established) and the 1’ visual arc distance, which for a 10.5 mwide object is 36,120 m. A rounded 36 km value is used here for that measurement. Ogburn
defines a nearby region of high clarity, which he sets to a 1km distance, where the highest
visibility values supersede the other calculations; it is not necessary to define that region here, as
the calculated values for distances below 1 km were negligibly below 1.
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The results of this second fuzzy viewshed analysis, a proxy for the visibility and
recognizability of Muralla de León, indicate high values (0.9–1) in the areas immediately
adjacent to the site and out as far as the western shore of Lake Petén-Itzá (Figure 8.13). Very
good visibility, indicated by values of 0.8–0.9, can be seen from hilltop points to the southwest
distance of Lake Macanché, as well as the ridgeline to the north of the eastern extreme of Lake
Petén-Itzá and the nearest slivers of visibility on the lake itself. Visibility decreases to the 0.4–
0.6 level as one reaches the largest area where Muralla de León is visible from Lake Petén-Itzá in
the western extent of the northern arm.
The western shoreline points there from which the site is visible fall below the 0.5 level,
indicating only faint visibility from those areas. Still, the fact that the values even along the
northwest shoreline remain above 0.4 is suggestive of the site being clearly identifiable from
those locations. While not effective for direct communication between those two endpoints, the
recognizability alone of the apex of Muralla de León at that distance, for the many people
dwelling there along the Lake Petén-Itzá shoreline and paddling across the lake itself, is perhaps
a testament to the site’s reach and sphere of influence. The constant projection of its identifiable
skyline would have served as a reminder to observers of its existence and as a shorthand symbol
for the site and likely the territory around it (Kostof 1991).
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Figure 8.13: Map of Fuzzy Viewshed of Muralla de León from the Petén Lakes Region at 30 m Resolution
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Statistical Analysis of Viewshed
The third approach to viewsheds was an attempt to integrate the Circuitscape current data
for the Macanché basin as a means of addressing the decision to settle Muralla de León in the
location chosen. Based on its prominence above the surrounding terrain and the views it offers,
especially across the adjacent bodies of water, it would make sense that the setting was selected
for the sightlines it offers. The perimeter of analysis chosen was a 1410 m radius from the site,
the distance determined in the first viewshed analysis at which a human body subtends a 1’
visual arc. Hence, it is the limit of resolving a human figure in the distance for a person with
20/20 vision under normal circumstances.
The Circuitscape current data from Run 3b, the smallest areal coverage of a square 5.5
km on a side at 4 m resolution and where water was set to be slightly conducive to travel, were
used in this series of analyses. It was chosen because it is the highest-resolution coverage that
includes the entire area of interest, and because in allowing for movement across bodies of water
it appears to be more generally applicable to the dynamics of the past. Two datasets were output
from that raster: one with the Circuitscape current values for all the cells within 1410 m of the
site that are visible from it, and the current values of all the cells within 1410 m that are not
visible (Figures 8.14 and 8.15). The summary statistics of the two outputs from each run were
then compared using Welch’s Modified Two-Sample t-Test to determine significance. This test
was selected due to its ability to compare summary statistics and its allowance for unequal
variance in the two datasets being compared.
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Figure 8.14: Map of Circuitscape Current Values for Areas within 1410 m of Muralla de León
and Visible from the Site, at 4 m Resolution
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Figure 8.15: Map of Circuitscape Current Values for Areas within 1410 m of Muralla de Leon
and Not Visible from the Site, at 4 m Resolution

352

Chapter 8: Results of GIS Analyses
In comparing the summary statistics of the cells visible from the site against those not
visible, it is clear before even running a model that the mean of the visible cells is lower than that
of those not visible, the opposite of what was predicted. The Welch’s t-Test on those statistics
(Table 8.5) bears out that the values are significant. Thus, in this model the original hypothesis is
not supported and the opposite hypothesis is supported. A visual assessment of the area enclosed
by the near-circle that defines the area of interest makes it clear that a large number of cells
within each subset are water cells. The values assigned to these cells were not tied to a solid
foundation, and the outputs to this layer in the original Circuitscape analysis were intended to
highlight the effects on land areas, not the water cells themselves.

Table 8.5: First Welch’s T-test of Summary Statistics for Visibility Analysis
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Therefore, in a follow-up model, the water cells were removed from each of the two input
layers excluded from the analysis (Table 8.6). For these modified layers, the mean of the visible
cells is now higher, if only slightly (0.395, versus a difference of 3.349 in the first run). A
Welch’s t-Test, however, does confirm the significance of the difference, with a 95% confidence
interval of 0.355 to 0.435. Thus, in this model, the visible cells typically have a current value
0.355 to 0.435 higher than nonvisible cells. Considering the average value of visible cells as
51.966, the average effect of 0.395 is only a roughly 0.76% change, which despite the
significance of the change does not represent much of a practical effect at all.

Table 8.6: Second Welch’s T-test of Summary Statistics for Visibility Analysis
Section Summary
The Higuchi parameter viewshed was run first in order to visualize broadly how visible
an individual would have been from the vantage point of Muralla de León, either standing atop
the enceinte or either of the interior high points (Group 1 or Group 3). Humans at points along
the shoreline or on the water in the eastern half of Lake Macanché shoreline would have been
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visible from these locations, as would have individuals approaching from the south or north. The
categories of visibility used relate to the limits of human vision, applying a more refined framing
to the general visibility analysis of the last section.
The fuzzy viewshed analysis that followed invoked those Higuchi parameters in a slightly
elaborated spatial calculation that outputted a score for each visible pixel on a continuous (0–1)
scale. This score provided insight to the visibility as well as the legibility of the site itself from
the surrounding territory. The site is most visible from areas to its west, including the eastern
extreme of Lake Petén-Itzá, from which its skyline would have remained highly legible. A final
set of tests applied statistical tests to determine if the site location was chosen to surveil areas
favorable to movement, which presumably would have been likely pathways at the time. Despite
a significant relationship in the latter of the two analyses, when pixels within water areas were
removed, the minimal effect observed suggests that viewshed of areas conducive to movement
was not a compelling factor in site location selection.
Viewshed Summary
In summary, the viewshed analysis offered three angles of insight into the spatial
dynamics of the site of Muralla de León and its surroundings. First, the site commands a fairly
comprehensive view of Lake Macanché itself and the basin as a whole. Moving away from its
shoreline, however, indicates a corridor of helpful sightlines to the southeast from the site toward
the large corridor of favored regional movement about 2 km away, while a major blind spot to
the east offers a vulnerability to attack. The interlacing of the viewshed from the site with that
from the exterior groups, however, gives the subjective impression that they work in conjunction
to provide comprehensive coverage of the local area. The practical limits of human vision and
the ability to pick out an individual on the horizon are considered by incorporating Higuchi
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viewshed parameters into a model of visibility from the site, indicating the general possibilities
offered to one looking out from the site.
Intervisibility with the nearby hilltop groups in indicated, as well as (at the limits of
resolution) Group X1 on the northern shoreline. The fuzzy viewshed analysis investigates how
visible the site itself would have been from distant observation points, especially those on the
waters of Lake Petén-Itzá and its shoreline, suggesting a broad recognizability of Muralla de
León’s skyline to major swaths of Lake Petén-Itzá’s northern arm. Finally, the statistical
analyses of the movement affordances of visible versus non-visible sections of the area
surrounding Muralla de León were equivocal, suggesting at best a very small effect where
visibility of areas conducive to movement (that is, of the likely paths taken by past travelers) was
a factor in site location selection.

Hydrology
Using the methods described at the end of Chapter 6, a total of seven watersheds were
determined to exist within the site boundaries, covering 46,036 m2 (62.11% of the site area),
while the remaining 28,083 m2 (37.89%) of the site’s area flowed outward (Figure 8.16). The
externally-flowing areas cover the entire center of the site, dividing it into a northern and
southern sections. Of what stays inside the enceinte, 21,982 m2 (29.66% of the site total) is
captured by the northern watersheds, while 24,054 m2 (32.45%) flows into the southern interior.
Most of the exterior flow (19,125 m2, or 25.80% of the total) ends up in the lake, while only 691
m2 (0.93%) goes to Juleque El Burro and the remainder (8,267 m2, or 11.15%) flows to Juleque
Este. Impressively, the southeast interior drainage within the site collects water from 15,081 m2,
or 20.35% of the entire site area.
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Figure 8.16: Muralla de León Site Map with Watersheds Indicated
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Confidence in the Model
Two areas of uncertainty exist regarding the watersheds as drawn. The first is the
northwesternmost watershed, which is indicated as flowing to a drainage point just inside the
perimeter wall there. That area is known from on-the-ground observation to contain a modern
breach in the enceinte where the modern path enters the site just north of the drainage points, as
well as a less well-defined breach in the enceinte almost directly in line with the drainage point
that may be an ancient outflow point. It is jumbled with surface stone and unclear in the present,
and did not appear clearly in the DEM created. Thus, an argument could be made that the
watershed there should be reclassified as an exterior flow to the lake. As the watershed covers an
area of 5,658 m2, its reclassification would change the interior drainage to 40,378 m2 (54.48% of
the total), the exterior drainage to 33,741 m2 (45.52% of the total), and the northern drainage to
16,324 m2 (22.02% of the total).
The second area of uncertainty is along the channel running southeast from Group 1,
where the augmentation of the perimeter wall succeeded in pushing the flow down to where
Pozo 16 sits at the corner. It is unclear, though, where it goes from there. It would logically seem
to turn south and continue to the southeast interior; however, it appears from the model to flow
out along the wall exposed in Pozo 16. It is impossible to know for sure without broader
excavation exposure. Due to the seemingly controlled nature of the outflow and the apparent
purposefulness in defining the channel alongside the series of descending platforms, it is
maintained here as an interior drainage, perhaps with an outflow option to control for volume in
the interior.
The five remaining interior watersheds, where water would have pooled for lack of
outflow possibility, are clearly defined by surrounding features, most prominently the enceinte
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rampart that prevents each from continuing its outward flow. The largest and most compelling of
them is in the southeast corner, where Pozos 2 and 41 (along with parts of Pozo 14 and Trinchera
1) established the presence of a deep deposit of thick, black soil. Field observation gave the
impression that it functioned as a reservoir or other pooling feature, a notion apparently
confirmed by the water flows as modeled.
Water Pooling Calculations
To further follow up on that idea, some pooling calculations were performed. First, the
DEM was converted to a TIN (Triangular Irregular Network) and a polygon was drawn to define
what appears to be the area of pooling in the southeast interior (Figure 8.17). The elevation of the
polygon was set to 182 m, with this value set to represent the surface elevation of pooled water.
It was a conservative setting, barely above the ground surface in many parts of the defined
polygon and often below the ground surface. Still, by using the Polygon Volume tool, a volume
of 840 m3 (840,000 liters) was calculated to be contained at this low water level; a 0.5 m increase
in the next run led to a volume of 1,628 m3 (1,628,000 liters), which would have existed at an
average depth of less than 1 m across the area defined.
While these volume estimates are very large, they are based on broad parameters that
require some refinement. First is the question of whether there was sufficient rainfall to create
such volumes. As can be seen in Table 8.7, the driest month is April and the rainiest one is June.
Averaging out the monthly rainfall to a daily value produces a range of 0.03 mm to 6.92 mm.
Rainfall depths indicate depth at each unit area; thus, for our purposes, these values are mm per
square meter. Thus, dividing that daily average by 1000 to produce a meters/day value that is
then multiplied by the area of the relevant watershed produces the daily volume pooled by each
when no accounting is made for factors such as evaporation and soil percolation.
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Figure 8.17: Triangular Irregular Network (TIN) Display of Muralla de León Site Map and DEM
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Table 8.7: Precipitation Data for the Macanché Basin and Pooling Volumes of Runoff from Muralla de León, by Month
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As the table shows, in the driest months almost no water is pooled even in ideal
circumstances, while in June over 100 m3 (100,000 liters) is available for flow to the southeast
pool each day. Throughout the rainy season (from May through October), this amount remains
over 60 m3 each day and averages 86 m3 daily. According to the World Health Organization
(Godfrey and Reed 2011), 15 liters per person per day is a conservative estimated minimum for
survival; even if 35 liters/person/day were added to account for cooking, cleaning, and spillage,
the reservoir receives enough volume daily in June to sustain 2080 people at 50 liters/person.
The flow numbers are artificially high because they do not account for the realities of
evaporation and percolation. Still, cut-bedrock channels such as those observed in Group 1 and
the exterior Piscinas region would have allowed for high-efficiency transport of water, and the
thick soil in the southeast would have held water well. Even if 50% of the rainwater that landed
in the southeast watershed was lost before it could be captured in the pool, the daily influx during
the rainy season would still be roughly 43 m3 (43,000 liters), enough to easily provide for the
needs of a population of 860 people on a sustainable basis. That number only considers the
southeast basin; if a similar percentage were to be captured across all the site’s interior
watersheds, which average 264 m3 daily through the rainy season, the volume of 182 m3
(182,000 liters) could sustain 3640 individuals on a sustainable basis.
The maximum population estimate for the entire Macanché basin in premodern times is
3,113 people in the Late Classic (D. S. Rice and Rice 1990, 145); the interior of Muralla de León
therefore indicates the likely potential to meet the water needs of a significant population within
its walls throughout the rainy season based on the modified water flow within the site. Further
archaeological investigation to locate water purification features and other channels would serve
to support or disprove this hypothesis (Tankersley et al. 2020).
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Lake Level Rise Modeling
In addressing potential explanations for the constructed form of the enceinte and ditchand-bank feature, one additional hydraulic function proposed was that they served to protect the
site against rising water levels in the lake and nearby juleques. As noted, the endorheic nature of
the Petén Lake Region means that the surface elevations fluctuate, and can vary substantially
from year to year. The analyses here were performed to assess the projected effects of various
degrees of lake level rise, as a means of determining the likelihood of this dynamic serving as an
explanatory factor behind the construction of the enceinte and ditch-and bank feature. It should
be noted that levels lower than those currently measured are also possible. However, lower lake
levels would not speak in any way to the question at hand, and furthermore such analysis is not
possible without detailed bathymetric data for Lake Macanché. If such bathymetric data does
exist, their whereabouts are unknown to the project.
The first projection modeled the effects of a 2.5 m lake level rise above the current 160
mamsl level (Figure 8.18). Such a rise barely impacts the shoreline near Muralla de León,
encroaching only slightly on the western shoreline and having no impact whatsoever on the two
juleque shorelines or the channel. The second projection (Figure 8.19) models the 7.5 m rise as
documented in the past for adjacent Lake Salpeten by Rosenmeier et al. (2002). Here, the lake
encroaches further upon the shoreline but still doesn’t even reach the base of the enceinte. In the
south, it rises just about to the bench below the site, and northwest of the site it nearly wipes out
the isthmus between the lake and Juleque El Burro. While such a rise would be noticeable, it
would barely impact daily concerns in and around Muralla de León, and no water is impeding
upon any living space.
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Figure 8.18: Map of Muralla de León and Immediate Surroundings with Modeled Inundation
Zones for a 2.5 m Rise in the Level of Lake Macanché
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Figure 8.19: Map of Muralla de León and Immediate Surroundings with Modeled Inundation
Zones for a 7.5 m Rise in the Level of Lake Macanché
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The third lake level projection (Figure 8.20) shows the impacts of a 12.5 m lake level
rise, 5 m beyond what has been documented. All along the lake shoreline west of the site, the
water rises to the base of the enceinte, inundating the route taken by the present-day walking
path along the lower bench there. The isthmus to the northwest appears to be completely
underwater, though local rises along it in the form of a steep, east-west running spine (observed
in the field but not captured by the high-resolution mapping) meant that it was probably only
completely submerged in certain parts. The southern inlet grows substantially in this projection,
running up against the lower edge of the enceinte and expanding the east-west running segment
of the channel. It should be noted that the lower portion of the enceinte that the water is butting
up against is not artificial; it is instead part of the natural rise of the site.
The fourth and final lake level projection (Figure 8.21) shows the projected effects of a
17.5 m lake level rise, 10 m higher than what was determined by core samples in Lake Salpeten.
The site is threatened around nearly the entire perimeter by this degree of water level rise. Group
5 is completely inundated, and in most parts the water has risen about halfway up the exterior of
the enceinte. Even in this scenario, though, the constructed portion of the enceinte is not
implicated. Pozos 38 and 40 on the south enceinte exterior, below what appeared to be the low
point of stone wall construction atop the enceinte, both showed natural subsoil beneath some
surface modification, indicating that the natural rise of the landform reached at least that high. As
both units were at an elevation of about 180 mamsl, it is clear that even an extreme water level
increase to this degree would not have led to construction of the stone portion of the enceinte.
The low point of interior elevation, in the southeast pooling basin, is still at 182 mamsl. Even if
the black muck fill there extends downward two or three meters below what was documented,
the water level rise would still not have reached the level of the site interior. The fact that the
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water doesn’t threaten to breach the perimeter at the southeast corner, the most vulnerable
location along it, backs up this notion. This projection does, however, show the vulnerability of
Group 5 and the channel to a large rise in the lake level, and may speak to the Group 5
constructions including the bank-and-ditch.

Figure 8.20: Map of Muralla de León and Immediate Surroundings with
Modeled Inundation Zones for a 12.5 m Rise in the Level of Lake Macanché
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Figure 8.21: Map of Muralla de León and Immediate Surroundings with Modeled Inundation
Zones for a 17.5 m Rise in the Level of Lake Macanché
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Section Summary
The hydraulic modeling that was enabled by creation of the high-resolution DEM
allowed for a visual, quantified investigation into the patterns of water flow and pooling within
the site interior. The enceinte creates a circumstance where over 62% of the rainwater that falls
upon the site is maintained within its boundaries. The water channeling features encountered
through excavation, including the bedrock channels seen in Groups 1 and 2 as well as the
possible outflow channel in Pozo 16, indicate that the hydraulic systems in place were more
elaborate than can be currently known from surface survey and the areas that have been exposed.
Those channels, though, along with the thick, dark soils in the southeast interior corner where
over 20% of the site’s runoff would have pooled, indicate a high degree of investment in
hydraulic architecture by the site planners. Diverting rainwater away from living spaces and into
pools or reservoirs allowed easy access to water within the enceinte, toward everyday
convenience and perhaps ritual but also potentially as a means of holding out against a siege
should one have been attempted against the site.
As for the lake level rise analyses, it appears that no argument could be made that the
enceinte was constructed to the end of keeping rising waters out of the site interior. The natural
rise of the landform is simply too high for even an extreme lake level increase to threaten the
interior. The analyses did show, however, that the construction efforts to the southeast below the
site, around Group 5 and the bank-and-ditch, could certainly have been organized in response to
high lake levels. It appears that the ditch, or channel, did carry water at some point in the past,
which may have served to keep water out of other areas (such as Group 5) while promoting
defensibility and possibly navigation between the lake and Juleque Este.
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Wall Construction Volumes and Energetics Estimates
As a means of estimating the constructed volume of the enceinte and the labor budget
that the effort would have required, one final series of GIS analyses was performed. The first
step approximated the constructed volume of the enceinte, while the second step applied the
energetics multiplier as calculated in Chapter 6 to estimate the labor budget that would have been
required to complete the construction effort.
The results of the wall volume calculation can be seen in Figure 8.22. The southerncentral “Las Torres” extent is seen to be especially voluminous, as is the north-central wall and a
portion of the northeast stretch that faces Juleque Este. Polygons 22 through 24 indicate a
moderately voluminous wall, but not especially so. The total volume calculated for the enceinte
was 25,743 cubic meters. There are a few confounding factors to this number: (1) it does not
account for construction of sections not currently visible, where it is known that low construction
existed, nor of the low portions of sections that are now obscured by buildup around the base; (2)
it does not account for facing work on the exterior, which appears to have been plastered, nor for
the possibility of parapets and palisades atop, each of which are considered likely at different
points in the site’s history; (3) it does not completely exclude false readings in some sections,
possibly adding back an incorrect 1500 to 2000 cubic meters of volume to the total.
In their 1981 article (D. S. Rice and Rice 1981, 281), Don and Prudence Rice make their
own volumetric measurements, arriving at a minimum figure of 11,575 cubic meters. However,
they acknowledge the likelihood of the entire perimeter having been walled and set a maximum
of approximately 23,000 cubic meters. The volume calculated here is not at all far off from this
number, especially considering issue (3) in the preceding paragraph, though it does not account
for the likely invisible portions as the article’s calculations do. In spite of the limitations of the
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Figure 8.22: Muralla de León Site Map Indicating Volume of Enceinte Construction by Segment
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newly-calculated volume, it is based on direct observation and detailed measurement, and
supports the high estimate of the earlier work.
In Chapter 6, a multiplier of 3.1 person-days per cubic meter to build the enceinte was
determined using the formula provided by Abrams (1994). At this rate, the 25,743 cubic meters
of enceinte wall would have required 79,803 person-days to construct. Thus, it could have been
constructed by 219 individuals in one year, if they worked every single day for eight hours. This
number is far below the population estimate for the Macanché basin provided by Don and
Prudence Rice (1990, 145: Table 6.6) for all periods from the Middle Preclassic through the Late
Postclassic except for the Early Classic, when the basin population is estimated at 270.3
individuals.
However unrealistic the “never take a day off for a year” labor requirement may be,
especially considering the difficulty in working during the height of the rainy season or the
hottest days of the year, the output nonetheless indicates a very manageable labor budget. Even if
the labor force was only active half as often, the enceinte could have been completed in a year by
438 individuals. The fact that most of the excavated portions of the enceinte indicated multiple
construction episodes spread across centuries means that any single effort at augmentation likely
could have been accomplished in a single season by the available local able-bodied laborers.
Even if other confounding factors are added in, such as construction and maintenance of
domestic and ritual structures, agricultural labor requirements, and even mobilization for
defense, the requisite labor to complete each episode of the enceinte should have been readily
available locally.
Referring again back to Chapter 6, the energetics analysis of the Danta Pyramid at El
Mirador as it was constructed in the Preclassic returned a result of at least 3.3 million and up to
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10 million person-days of labor required. The researchers cite the scale of those numbers in
conjunction with other related data as evidence of “a state-level organization as the sociopolitical
and economic patron off such dynamic growth” (R. D. Hansen et al. 2018, 185). The labor
budget of the Muralla de León enceinte is roughly 39 times lower than the lowest estimate for La
Danta and 118 times lower than the upper estimate. Thus, at two to three orders of magnitude
less of a labor requirement for its construction, the effort at Muralla de León does not likewise
imply a state-level organization as the impetus behind its construction. Though still noteworthy
in its monumental scale, the enceinte could have been fully planned and constructed by
sociopolitical entity below the level of a state.
Section Summary
The total calculated volume of the enceinte, over 25,000 cubic meters, represents a
substantial labor effort to construct, representing nearly 80,000 person-days of work. As
impressive as these numbers can sound, accomplishing the task in piecemeal, unrushed fashion
would have been manageable by the local population. Furthermore, it is known from the
excavations that a substantial initial effort was made in the Late Preclassic, but that the height
was augmented at least in places centuries later in the Early Classic. Thus, the functional initial
form of the enceinte that was established in the Preclassic did not require outside labor, and the
later additions likewise could have been completed by local residents. What this calculation does
not take into account is construction of the other monumental efforts within and around the site:
the ditch-and-bank by Group 5, the full channel extending from there down to the inlet south of
the site, the infilling of dark soil in the southeast interior, other filling episodes and construction
of terraces in the main groups within the site, construction of channeling features within the site,
and construction of major structures (mostly Structure 1). While individually these efforts would
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have paled in comparison to the labor budget of the enceinte, together they required substantial
additional labor.

Chapter Summary
The four interrelated GIS analyses presented in this chapter provided separate lines of
evidence that speak to the effects of local topography and artificial modifications to it. The
movement analyses using Circuitscape indicate the realities of traversing the terrain around the
Macanché Basin at three substantially different scales, and the outputs indicated the placement of
the basin in relation to larger patterns of likely movement and probable paths across the local
terrain. The fortification analysis, downstream of the Circuitscape outputs, likewise highlight
these modeling effects, while also demonstrating statistically that accessibility to the site was a
consideration in the height and volume of the enceinte around the site perimeter and by extension
the labor investment in them.
The viewshed analyses first assessed the broad potentials of what was visible from
Muralla de León and the exterior groups respectively, and then in relation to each other,
indicating that in certain regards they complemented each other nicely, filling in mutual blind
spots. The analyses then turned to fuzzy viewsheds, working through two different approaches
(visibility of individuals from the site interior and visibility of the site itself from exterior points)
to examine visibility with human limitations built in. A statistical analysis to determine if the
Muralla de León site location was chosen specifically to allow for visibility of areas of high
traffic potential did not support the hypothesis.
The hydrological analysis that followed took a somewhat simplistic approach that
ignored certain real-world considerations, such as soil percolation and evaporation, to address the
general water flow patterns and volumes within Muralla de León itself. The outputs pointed to a
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pattern of controlled flow within the site as well as capture of a substantial percentage of runoff,
over 62%, in interior catchments. In conjunction with excavation data that uncovered thick, black
clay across a broad portion of it, the interior southeastern corner of the site was indicated as a
likely reservoir. The calculations show it to have functioned as the largest interior watershed,
draining over 15,000 square meters, or over 20% of the area of the site. Based on local rainfall
averages in the rainy months of the year, capturing even half of the daily rainfall in that
catchment alone would provide enough water to sustain a population of at least 860 on a
medium- to long-term basis. Though more detailed calculations are needed, it raises the
possibility of residents and others holding out against a siege. A second analysis into the effects
of rising lake levels showed that the site interior was never threatened directly by higher water
levels, and therefore construction of the stone enceinte was not completed toward the end of
keeping water out. The channel bordering the exterior of Group 5, however, and forming a
portion of the ditch-and-bank was likely impacted by rising lake levels, and may have been
constructed to control the hydrology of the area for defensive and/or practical reasons.
The fourth and final form of GIS analysis examined the constructed volume of the
perimeter wall around Muralla de León as a means of performing an energetics estimate. The
calculated constructed volume was on the high side relative to the determinations made by
Proyecto Lacustre in their previous work; however, this higher value was justified due to the
clear evidence of construction observed in Saqueo 5 and in the intensive survey and mapping
effort. The energetics assessment that followed was based on formulas established over a decade
after the Proyecto Lacustre work, however, and resulted in a more detailed calculation to
establish the multiplier, which came out far lower than (less than half of) the one used by that
project. The output of 78,803 person-days of labor required to construct the enceinte means that
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it could have been accomplished in relatively short period of time, and the multiple construction
phases determined by the Type 2 Excavations indicate that it arrived at its present form and
volume piecemeal, over the course of centuries.
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Chapter 9: Interpretations and Discussion
A synthesis of the data presented over the past two chapters is provided first in this
chapter, offering interpretations of the results and relating them to the three major goals of
fieldwork as established for the project. In the discussion section that follows, the broader
implications of the results of the study are considered alongside thoughts regarding the
applicability of the approaches used to for further archaeological study of early warfare and
monumentality.

Interpretations
The data produced by the field survey, mapping, and excavation, in conjunction with the
laboratory analysis of the artifacts recovered (including radiocarbon date determinations) and
GIS investigations based on the elevation data collected, provide several avenues of insight into
the site-specific goals of the project. These goals were three-fold: (1) to establish the
construction chronology of the major features that partially define the Muralla de León site
layout, (2) to determine the defensive and/or hydrological functionality of these features, and
(3) to determine the extent and nature of occupation at the site and across the Macanché basin
through time. These goals served to test the two hypotheses that directly speak to the main
research question of the project regarding whether warfare was an explicit factor in the process
by which sociopolitical complexity was established in the Maya world outside of the major
population centers. Hypothesis 1 proposed that the perimeter wall/enceinte and site layout at
Muralla de León were in place by the Late Preclassic period, and Hypothesis 2 proposed that
these elements functioned defensively from the Late Preclassic onward. Interpretations are
presented below according to the three site-specific goals.
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Construction Chronology
Evidence for the construction chronology of the major defensive features composing the
Muralla de León site plan was sought through excavation aimed at uncovering construction
phases of various segments and through dating the associated contexts by ceramic and
radiocarbon analysis. Of all the excavations, Type 2 offered the most direct means of
investigations into the features themselves, and the results from them provided a nuanced view
of the major efforts to build up the enceinte and ditch-and-bank through time. Excavations of
Types 1 and 3, which primarily spoke to Site Occupation and Hydrological Functionality,
respectively, within Muralla de León are discussed in the appropriate sections below. They are
useful here as well, though, as they provide indirect data that assist in determining the timing of
the construction events, based on the assumption that periods of major occupation and
construction activity within the site corresponded in some way to the timing and scale of
construction efforts related to the enceinte and ditch-and-bank. Attempts to uncover direct
evidence for articulation between these monumental features and other contexts of securelyknown date, however, were mostly inconclusive, as discussed near the end of the section.
Of all the excavations, Pozo 14 offered perhaps the most detail on the construction
history for the associated enceinte portion. Though it failed in its attempt to uncover a gateway
or other entry feature into the site, it clarified the design of the enceinte by uncovering the large,
buried retaining wall cutting diagonally across it, and also produced some of the most
consistently early dates uncovered around the site. The predominant Late Preclassic ceramic
dates assigned to the many strata from just below the humus all the way down to the base
strongly suggest that the bulk of construction occurred at that time, while the occasional Late
Classic ceramic occurring in deeper levels of Pozo 14b, the northeastern quadrant, indicates
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either later activity along the interior face of the retaining wall or material that fell into the
excavation from above. The two radiocarbon dates (Samples #1 and #3) analyzed from Pozo 14c,
the southwestern quadrant, indicated a Late Postclassic date for Level 7 near the base of the
retaining wall and an early Late Preclassic date range for Level 10. While Sample #1 appears not
to be trustworthy, instead representing dates likely belonging to the first two strata near the
surface, Sample #3 corroborates the early ceramic dates seen deep in the pit and throughout the
upper strata as well.
Pozo 15 and Trinchera 1, each just over from Pozo 14, offered additional support for
major Preclassic enceinte construction having taken place. At the apex of the enceinte at perhaps
the highest point on it relative to the adjacent interior ground surface, the ceramic dates suggest
multiple construction episodes to augment its height. A distinct Late Classic building episode is
implied by the middle strata, and the lowest two levels produced Late Preclassic ceramics amid
some Early Preclassic sherds. The deep layers of the lowest (northwesternmost) and middle
sections of Trinchera 1 likewise produced Late Preclassic ceramics, matching the corresponding
strata of identical matrix in Pozo 14. These three excavations into the southeast enceinte together
indicate a Late Preclassic construction date for that portion of the rampart. This interpretation is
lightly contradicted by the Late Classic ceramic date attributed to Level 2 of Pozo 41, a
continuation of the thick black soil to the nearby north. However, the significance of this
contradiction is lessened by the fact that Pozo 41 was not dug to sterile soil, and that the thick
black soil continued below the base of Level 3 there. It is thus possible that Level 2 in Pozo 41
represents later buildup, perhaps contemporary with the middle strata of Pozo 15, atop a
Preclassic base of black soil that connects to what is seen near the bottom of Pozo 14 and
Trinchera 1.
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To the north of this section, Pozos 16 and 17 provided more of a mixed message as to
chronology. First, the lack of dateable ceramics from Pozo 17, understandable given that it
probed the steep exterior of the enceinte and mostly consisted of large stones, offered little
insight into chronology there. However, the radiocarbon date from near its base, Sample #4,
indicated a late Early Classic date. Pozo 16 ran across a structure that likely served either as a
guard house, a water-control feature, or some combination of the two that dates to the Late or
Terminal Classic period. However, initial construction at that point appears to date to the Late
Preclassic. Generally, excavations in this area told much more about architectural forms than
chronology.
The other probes into the upper and interior portion of the enceinte were Pozos 39 and
E14, along with Saqueo 5. Pozo 39, along the upper exterior face of the southern portion, did not
proceed to the base of construction but did expose Terminal Classic and Postclassic building
episodes of stepped courses of stones that may have functioned as stairs. Pozo E14, into the
“upper” portion of the enceinte only in the sense that no rampart wall is apparent at that point of
the upper perimeter just off of Group 1, indicated two low parallel constructions that likely
supported a palisade. Dating to the end of the Late Classic and the Terminal Classic, the
shallowness of the bedrock in the area raises the possibility that earlier activity was cleared prior
to these activities at the end of the Classic period. Saqueo 5 did not offer subtle distinctions in
chronology but did indicate multiple major construction episodes that incrementally increased
the height and volume of the rampart. The predominant Late Classic dates for the ceramics are
suggestive of the majority of building activity taking place during that time, but do not preclude
significant earlier and later construction efforts having taken place.
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The last sector in which construction chronology of the monumental defensive features
was tested was in the area of Group 5, as seen in Pozos 29, 30, and 31. The interior of that
group’s plaza, as characterized by Pozo 31, was seen to consist of leveled bedrock that appears to
have been kept clean, attested to by the small amount of soil buildup atop and the low
concentration of ceramics. The Terminal Classic ceramics throughout indicates that era as the
time period of last (and possibly only) occupation and use there. Pozo 30, along the steep
exterior base of the enceinte, offered little in the way of dateable ceramics, and the Postclassic
Level 1 atop Late Preclassic Level 2 is taken with a grain of salt due to the single sherd within
each used for dating.
Pozo 29 offers a comprehensive investigation of the channel and the adjacent terrain. The
inconsistent ceramic dates uncovered across the extent of the 12m-long trench produce a good
deal of uncertainty, but the majority of activity appears to be associated with the Terminal
Classic, with a decent amount of Early and Late Classic evidence thrown in. Radiocarbon
Sample #2, taken from Level 5 of the western portion of the trench, date it to the late Early
Classic. The Preclassic sherds seen otherwise suggest activity there at that time, but any evidence
related to the Preclassic appears to have been significantly moved around and redeposited,
perhaps a testament to the dynamic nature of the almost certainly hydrological feature and its
need for regular maintenance.
In summary, it appears that the Late Preclassic witnessed substantial construction activity
related to the enceinte, though building efforts subsequent to that era unevenly targeted portions
of it for augmentation or other modification. The southeastern corner of the site, the portion that
faces the broadest approach by land, was effectively in place at the scale it appears today by the
Late Preclassic, with only minor additions in later eras. Establishment of the rampart along the
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channel and the entire Group 5 occupation likely didn’t occur until the Late Classic unless a
target-driven effort was made at that time to erase any remnants of earlier activity. The area
around Pozos 16 and 17 sits somewhere in the middle, with firm indicators of Preclassic
foundations but equally clear evidence for alterations across the Classic period. Pozos 7 and 8
into Structure 2 of Group 1 establish that there was monumental construction and ceremonial
activity taking place at the site by the Late Preclassic, and the Group 1 building activities were
likely enacted by the same force that brought about the early version of the enceinte. Articulation
of the thick black soil in the southeast interior, its presence a testament to a large-scale labor
effort to transport it, with the base of the enceinte does tie together these features. Attempts to
uncover a direct articulation between the Group 1 plaza and the adjacent enceinte were
unsuccessful due to the shallow soil that quickly gave way to bedrock in the intermediate region,
as seen in Pozo E15.
Defensive and Hydrological Functionality
Investigating the functionality of the site plan and the features that compose it required a
series of distinct approaches. The first series of tests, for defensive functionality, included Type 2
excavations as well as the GIS analyses of affordances of movement and viewsheds. Next,
probing for potentials of hydrological function took place through Type 3 excavations and GIS
analysis of hydrology. Third, these two functions were assessed alongside other possibilities,
such as the symbolic projection of power, creation of exclusive or sacred space, and facilitating
avoidance, through the GIS analyses of movement and viewsheds.
The height of the enceinte gradually decreases as it moves toward the southeastern corner
of the site from either direction, and indications of a stairway ascending the exterior appear on
the modern ground surface leading to that same point. Pozo 14 failed to capture the exact spot
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where entry into the site would have occurred, but did reveal the buried retaining wall that
supported the interior edge of the enceinte. Though no gate architecture was apparent, the form
of that retaining wall and its apparent extension beyond the unit, as indicated by surface
alignments of stone, suggest walkways along the interior face of the enceinte. This notion was
bolstered by the “steps” along Trinchera 1, as well as the buried plaster flooring surface in Pozo
15.
The series of square platform features atop the enceinte along its southeastern extent also
suggest regular use of the upper portion of the enceinte by individuals, though the nature of that
use is unclear. The scatter of large stones on the ground surface around Pozo 15 could have been
the remains of a freestanding stone parapet well at the apex of the enceinte, since collapsed, but
further support for its existence was not encountered during clearing and excavation. Pozo 16
does suggest gated architecture, raising the possibility for a controlled entry point. However, the
water flow in the area as indicated by the hydrological analysis highlights that exact spot as a
likely outflow point, suggesting that water flow control may have instead been that structure’s
intent. The two interpretations are not mutually exclusive, however, for the construction
encountered in Pozo 16, and it perhaps could have functioned both as a gated entry point and a
means of diverting excess water outside of the site by means of a sluice gate of some sort.
The investment in labor as attested to by the constructed volumes observed in Pozos 14,
15, 16, 17, and 39, as well as Saqueos 5–7, indicate that the enceinte was primarily artificial and
a major undertaking, though one that could be accomplished in a reasonable period of time by
the locally-available labor. Nonetheless, the enceinte was designed and built at great effort to be
formidable, offering the ability to walk along and atop it and steep slopes to the exterior. The
bank along the interior of the channel that borders Group 5 was also artificial and a heavy
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investment of labor, as indicated by the Pozo 29 trench exposure. It appears that Group 5
effectively functioned as a low bastion, extending the curtain wall outward to add an additional
layer of fortification to the defensive site design. The GIS measurements of affordances of
movement in Run 3b, where water was considered as a mild conduit to movement, indicated
with statistical significance that the constructed portion of the enceinte was built higher and more
voluminous in sections where the approach to the site offered easiest access. This statistic, more
so than elevation, slope, or any other derived statistical indicator, appears to explain the choice of
where to focus the wall-building effort. However, the low degree of correlation in both analyses,
as indicated by the Adjusted R-squared values, indicate that accessibility was a minor factor in
the determination of height and volume, and other factors and explanations may better explain
the variation in each.
The small stone platforms that appear at regular intervals atop the enceinte from its southcenter along its entire southeastern corner up to the northeast corner of the southern portion of
the site, marked by Pozo 16, were unexcavated but nonetheless remain compelling. Similar
features are not known by the author to exist within the Maya world. One possible reason for
their existence is to provide a perch for individuals defending the site. The upper surface of the
enceinte, then, would have been a chain of separate lookouts more than a continuous walkway.
The small gap between each of them, however, means that the extent could still easily have
functioned as a walkway. Alternate, non-defensive interpretations include movement across that
portion of the site, especially as a means of avoiding the likely inundated ground surface to the
interior. The apparent “steps” seen within Trinchera 1 along the interior slope of the enceinte
may have worked in conjunction with these platforms for this purpose. As with the overall
purpose of the enceinte, both of these purposes could have been simultaneously realized. Further
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investigation on the topic, especially one which seeks strong evidence for or against a stone
parapet wall atop the enceinte that would imply a predominantly defensive function, could serve
to provide more nuance to these interpretations.
The effect of the Group 5 ditch-and-bank feature is less clear from the movement
analysis, but the discovery of the buried wall at the base of the ditch seems to indicate a
defensive functionality. The area appears to naturally form a north-south channel based on
adjacent rises to the east and west. Leveling the Group 5 plaza and excavating the channel to
deepen it appear to have been coordinated efforts, with the displaced rock and soil arranged
along the interior edge of the ditch. While the wall at the base may have served to line the
channel and control the flow of water along it, perhaps as a check against erosion, its placement
at the center of the lowest point is strange, and appears as well to preclude navigation of the
channel between lake and juleque by canoe. Ultimately, the steepness of the exterior of the bank
and the presence of the low wall at the base of the channel, perhaps overgrown with thorned
plants or with other means of entangling would-be invaders (Gutiérrez 2005), appear to
constitute a coordinated effort to thwart movement inward from the exterior using articulated
defenses.
The general viewshed analysis supports the idea that the site location for Muralla de León
was chosen for broad viewshed coverage of its surroundings. The fact that nearly the entire lake
is visible from the high points of the site, as are the two adjacent juleques and the three land
approaches, speaks to the potential for broad surveillance of the area. The fact that the hilltop
groups to the north are intervisible is important as well. Though the interpretation here remains
subjective, perhaps most compelling is the combined viewshed of the site and hilltop groups,
indicating not only the near-comprehensive coverage of the surroundings, but also the manner in
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which the coverages complement each other, filling in blind spots for each other to form an
integrated defensive system. The statistical analysis did not support the hypothesis that the site
location was chosen specifically to observe areas of high movement potential, but the hypothesis
implies a trade-off. If general viewshed coverage was the goal, any blind spot would be a
problem and all areas, whether of high or low movement affordance, would be weighted equally.
While good viewshed coverage does not equate to a defensive purpose, it does offer defensive
advantage.
Hydrologic functionality for both the enceinte (in conjunction with the overall site
design) and for the ditch-and-bank feature was a consideration in their design. However, it was
not their exclusive purpose, as explained above and due to the fact that, in the majority of
locations, the linear features were constructed much taller than would be necessary for the
hydrological function to remain the same. Regardless, without the buildup of the enceinte along
the perimeter, long-term erosional processes would have shaped the landform such that all water
within the site would have naturally flowed outward to the adjacent bodies of water. By
capturing the rainwater that falls on the site in five to seven catchments, the site’s designers were
able to capture up to 62% of in in interior pools. Even if the watershed at the southeastern
interior, the only location where surface preparation related to pooling was directly observed
(most prominently in Pozo 41), was the only one that functioned as a pool, at least 20% of the
water that fell as rain on the site could be captured, a volume potentially large enough to support
the population within at a sustainable rate through the rainy season without needing to leave the
safety of the walls. This aspect could have a defensive impetus, enabling the residents to endure
a siege of moderate length, but also could speak to practical, everyday water needs and
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convenience, or to the effect of dazzling an observer. The channels uncovered in Pozos E15 and
E16, in Groups 1 and 2 respectively, offer reinforcement of the latter two possibilities.
In the channel along Group 5, natural water flow likely established the initial course,
which was then elaborated by major construction efforts, straightened and extended to connect
Juleque Este to the inlet south of the site and from there to Lake Macanché. The continued flow
of the water course after construction of the ditch-and-bank appears in the dark soil to the west of
(interior to) the buried wall at the base of the ditch. It is likely that the channel aspect of the
ditch-and-bank speaks to defensibility as well as canoe transport (though the wall at the base
complicates this interpretation, as discussed above) and possibly irrigation of the agricultural
fields along its southern extent, where it makes its 90° turn.
The alternative hypothesis that the perimeter wall was constructed as a means of keeping
water from the lake and juleques from encroaching into the site was rejected by the Lake Level
Rise Model. While fluctuating lake levels and the issues they can cause are well documented
across the Petén Lakes Region, a water level rise multiple times beyond what has been
documented would have needed to occur for the enceinte to have been functional toward keeping
water out. However, water levels substantially (17.5 m) higher than they are at present would
inundate most of Group 5 and the adjacent channel. As it appears that the channel did carry water
at some point, it is possible that Group 5 was constructed to remain dry, sitting just above the
then-current water level while water flowed between Juleque Este and the lake via the adjacent
channel.
The symbolic projection of power as a driving force behind the monumental
constructions cannot be ruled out even though the movement analysis demonstrated them to
function toward defense. Appearing massive and impenetrable would have served its own
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purpose in discouraging attack, and presenting a unified site skyline announced the site as an
identifiable unit. The prominence of Groups 1 and 3, and their visibility along with the enceinte
to nearly the entirety of the Macanché basin, certainly would have made them a notable
landmark within the area. The fact that the site’s recognizable skyline was likely perceptible to a
sizable percentage of the north arm of Lake Petén-Itzá and its shoreline speaks more broadly to
its standing within the region, and possibly connections to distant polities.
Creation of exclusive or sacred space within the site as an impetus behind the
constructions is difficult to ascertain. Groups 1–4 appear as the most likely locations for
ceremonial activity within the site, evidenced by polychrome ceramics and other high-value
sherds recovered from the excavations therein, and access to them does appear limited (Figure
8.6). This dynamic is likely a function of, more than anything else, their locations at high points
of the site interior. There are no internal constructed features to indicate that these groups were
purposely separated out from adjacent areas. Thus, if the entire site interior is considered as
“sacred,” encompassing the groups inside as well as the water channeling and pooling features,
then perhaps it could be said that the monumental features were built to create exclusive or
sacred space. However, beyond the established effect of limiting movement and providing
defensive advantage, there are no specific spatial indicators that marking out sacred space was
the goal.
The related consideration of facilitating avoidance may find some support. If a palisade
did exist along the eastern perimeter near Group 1, as evidenced in Pozo E14, it could have
served as a visual screen against observation into the activities within the group’s plaza. The
Contact period record does imply that the entire site was encircled by a palisade in 1702, if the
site described by Pedro de Navarette was indeed Muralla de León. Parapets along other portions
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of the perimeter, as suggested by the surface stones around Pozo 15 and elsewhere along the
apex, would have likewise obscured the view to the interior. Of course, these features are types
of fortification, and whatever visual screen they may have offered also would have functioned
toward defensive advantage. Furthermore, the volume of wall beneath them suggests that defense
in the form of physically keeping people out of the interior was the primary concern. Facilitating
avoidance does not imply defensibility; it simply refers to methods of encouraging separation.
Little that was observed in the survey and excavations at Muralla de León served to suggest
avoidance in the absence of more forceful defensive functionality. Returning to the idea of a
palisade near Group 1: the exterior slope below the perimeter line is so steep that no observer
could be anywhere near that edge to peer inside the site. It would only serve to obscure views
from the hill across Juleque Este, not out of the realm of possibility but probably not the most
likely reason for it.
Site Occupation
The nature of occupation within Muralla de León and around the Macanché basin
through time was determined through excavations of Type 1, 2, and 4. Pozos 7, 8, and 9, all of
Type 1, indicated the broad sweep of occupational history at the main ceremonial groups within
the site itself, beginning in earnest in the Late Preclassic and extending through the Early
Postclassic. The lack of Topoxte-style ceramics and incensario fragments in these units and in
Saqueos 1–4 suggest disuse of the space in the Late Postclassic; however, the Temple
Assemblage arrangement of Group 1 indicates occupation after the Early Postclassic, perhaps a
reoccupation event in the Contact period corresponding to the fortified site observed by Pedro de
Navarette in 1702 (Jones 1998, 385; P. M. Rice et al. 2009, 128). In contrast to the earlier work
at the site by Don and Prudence Rice (D. S. Rice and Rice 1981), a distinct Early Classic phase
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was seen in these units as well. The general continuity of occupation is unclear, but the Classic
period appears to be a time of substantial activity in Groups 1 and 3, reaching its peak at the end
of the Late Classic and into the Terminal Classic. Saqueos 1–4 encompass this broad chronology
and highlight the predominance of Late Classic ceramics.
The Type 2 excavations discussed above in the Construction Chronology section attest to
the Late Preclassic establishment of the site layout and monumental features. Further, they
indicate full or nearly full occupation of the site in the Late and Terminal Classic period, likely
the time of its greatest flourishing. This continuity contrasts with the drop-off in population
across the basin from the Late to Terminal Classic as documented by the Don and Prudence Rice
(D. S. Rice and Rice 1990, 145: Table 6.6). Whether the new data here indicate broad continuity
of occupation in the area at that transition, or instead a clustering of population in the site and
nearby hilltop groups amid the transformative process of the Late Classic Collapse, is unclear.
These eras were when the last major additions were made to the enceinte, as seen in the upper
layers of Trinchera 1 and Pozos 16, 38, 39, and 40. Some Postclassic augmentation occurred as
well in places, such as the stairs uncovered in Pozo 39.
Outside of the site, occupational chronology was determined by the Type 4 excavations,
dug into four exterior groups. Pozos 25–28, dug into Groups X2 and X3, indicated only Late and
Terminal Classic occupation, with perhaps some Postclassic as seen in Pozo 28. Meanwhile,
Pozos 34–37, all dug in Group X11 (Las Piscinas), mostly produced Terminal Classic ceramics,
alongside some from the end of the Late Classic and a few Postclassic. The only external
occupations tested that indicated occupation outside of the Late Classic to Postclassic range was
Group X1. Here again, Late/Terminal Classic to Postclassic strata dominated. However, Pozos
19 and 20 produced Late Preclassic ceramics in their lower levels, with Pozo 20 indicating a
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substantial Early Classic occupation as well. The one radiocarbon sample from outside of the site
itself, Sample #5, indicated a Terminal Preclassic to Early Classic date, corroborating the
ceramic designation of the associated stratum as Early Classic. Thus, it appears that permanent
settlement around the basin was sparse outside of the clusters at Muralla de León, Group X1, and
Cerro Ortiz until the Late Classic period, from which time onward occupation was more
dispersed. It is possible, due to the shallow soil depth atop bedrock in Groups X1–X3, that earlier
occupation was minimal, and evidence of it was either sparse or completely wiped away by
cleaning and later building activity. However, it is more likely that no permanent occupation
occurred there, with implications for, among other interpretive aspects, the relevance of the
viewshed analyses through time.
In summary, Muralla de León had active occupation within from the Late Preclassic
through the Postclassic, probably extending earlier into the Middle Preclassic and later into the
Contact period. The continuity of settlement within the site across that span is difficult to
ascertain, and may have involved a hiatus early in the Early Classic at the transition from the
Terminal Preclassic, along with a potential break in occupation in the Late Postclassic. Major
construction activity appears to date primarily to the Late Preclassic and the Late to Terminal
Classic, with some surface-level alterations and additions performed in the Early Postclassic.
Group X1 likewise was first established in the Late Preclassic, and was then consistently
occupied and built up throughout the Classic period. The Terminal Classic appears to mark the
end of major activity within the group, though there was some minor Postclassic activity as seen
just below the surface. The Terminal Classic dominates Groups X2, X3, and X11 (Las Piscinas)
as well, forming the one major occupational episode of the exterior groups, which again showed
signs of less intensive Postclassic activity.
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Outcomes of Hypotheses
Both hypotheses were supported by the site-specific determinations. For Hypothesis 1,
that the perimeter wall/enceinte and basic site layout at Muralla de León were substantially in
place in the Late Preclassic period, the null hypothesis was that these elements only appeared
later in the site’s history. This null hypothesis was rejected by the discoveries discussed in the
Construction Chronology section above, especially the ceramic sequence in relation to the
constructed forms uncovered and the corroborating evidence provided by radiocarbon dating.
This interpretation was supported as well by the Site Occupation determination, which indicated
substantial Late Preclassic building activity otherwise within Muralla de León, primarily in
Groups 1 and 3.
Thus, the main ceremonial nodes within the interior and the bulk of the interior perimeter
wall were established within the first two centuries of the Late Preclassic. Whatever later
additions were made to the height and form of the features, the basic site layout was already
established. Additionally, Pozo 20 in Group X1 uncovered another wall set atop prepared
bedrock. It was in place by the Early Classic at the latest, and may well date to the Late
Preclassic period. The connection between Muralla de León and Group X1 at the time is unclear.
Regardless, Late Preclassic labor investments within the Macanché basin were monumental in
scale and focused in large part on walls at the edges of settlement.
Hypothesis 2 stated that these elements, the perimeter wall/enceinte and the site layout,
functioned toward defense in the Late Preclassic and subsequent periods. The null hypothesis
implied by it, that these elements do not function toward defense, was rejected. It was
contradicted by the statistical analysis of fortification, which indicated significant increase in the
height and volume of the constructed portion of the perimeter wall in accordance with how
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accessible the associated exterior approach was to foot traffic. Though the correlation was weak,
it was still significant, supporting it as a partial consideration in the design of the enceinte. Thus,
monumental investment in fortifications in the Macanché basin in the Late Preclassic showed
that warfare of some form was an explicit concern there as sociopolitical complexity was being
established.
Other aspects of the analyses performed are not directly addressed within the hypothesis
testing framework. These additional analyses provide wider context to the findings, and are
covered in the Discussion section that follows. Perhaps the most prominent of these analyses are
the investigations into hydraulic architecture and site hydrology. The site layout was shown to
have functioned toward collecting over 62% of the rainwater that fell upon the site area in
catchments within the perimeter wall, with about one third, or 20% of the total volume, collected
in the southeastern interior corner that is underlain by thick, black soil. Thus, a more complete
assessment of Hypothesis 2 is that the site layout and perimeter wall effectively functioned
toward both defense and hydraulics.
With both hypotheses supported by the analyses performed, the project research question
of whether warfare was an explicit factor in the process by which sociopolitical complexity was
established in the Macanché basin can be answered in the affirmative. A sustained concern with
defense of the Muralla de León site interior compelled a major investment in the prominent
enceinte at the site early in the Late Preclassic period, likely in conjunction with the first major
construction episodes there. These fortifications were not hastily erected, but deliberately
established along with the remainder of the site layout as an integrated, coherent whole. The
threat of attack upon the site must have arisen with some regularity at that time, enough to
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convince the designers and builders of the site of the prudence of investment in the defensive
design.

Discussion
The temporal data provided by the excavations combined with the spatial analyses
indicate a continued preoccupation with defensibility at Muralla de León across the history of
activity within the site, at times integrated with outlying portions of the Macanché Basin and
always evolving in relation to the shifting sociopolitical circumstances. These results offer a new
look into the Preclassic dynamics of the Petén Lakes Region and of warfare in the Maya world at
this time. Further, the methods used provide opportunities to analyze premodern landscapes from
a human-oriented perspective as a means of understanding dynamics of settlement and
movement from the point of view of an individual navigating the terrain.
Preclassic Developments
The labor investment apparent in the Late Preclassic construction efforts at Muralla de
León, including ceremonial activity in Groups 1 and 3 and the buildup of southern portion of the
enceinte, show that a powerful polity of some form was in place in the Macanché Basin at the
time. Almost certainly, this polity bore strong relations to that which had been in power from the
Middle Preclassic at Cerro Ortiz nearby. Some dwelling undoubtedly occurred within Muralla de
León through the Middle Preclassic, as indicated by sherds encountered in various contexts, but
no major architecture is securely associated with the era. By the Late Preclassic, the presence of
Chicanel ceramics at the site, the Triadic Arrangement of Group 1, and the purposeful
maintenance of the southwest corner access to the site in the site design together suggest the
site’s status at the time as a gateway node into and out of the Late Petén-Itzá basin. The visibility
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and recognizability of Muralla de León from a substantial swath of the northern arm of Lake
Petén-Itzá, as established by the fuzzy viewshed analysis, likewise speaks to its potential
relevance to the dwellers there to the west.
Through the Late and Terminal Preclassic, the polity or polities in power within the
Macanché Basin were integrated with the broader interaction sphere of the central Petén
(Estrada-Belli 2016, 234), connecting it to Tikal and Uaxactun to the north, Yaxhá to the east,
and Lake Petén-Itzá sites such as Nixtun-Ch’ich’, Cenote, and Ixlú. While linked together as a
coherent network, no comprehensive control of the areas between these sites can be presumed,
nor can an extensive hinterland be necessarily projected outward from the sites themselves. At
large sites like Nixtun-Ch’ich’, the labor effort necessitated conscription of workers in some
form from well beyond the immediate site, or alternately heavy in-migration to the site and
nucleation of population within. Protection of individuals, spaces, farmland, and goods from
whatever mobile groups may still have dwelled in the region as well as from other clearlydefined, spatially locked polities would have been among the primary existential considerations,
then, of a polity of the scale seen in the Macanché Basin.
The scale of the Preclassic monumental fortification at Muralla de León was far smaller
those in the Mirador Basin but comparable to other fortified sites at the time. The 8 m high stone
wall at El Mirador, as well as the 15 m deep moat along the Danta pyramid (R. D. Hansen 2016,
400), far surpasses the scale of construction seen at Muralla de León, in accordance with the
massively greater scale of the Danta Pyramid itself and the rest of the Late Preclassic
constructions at El Mirador. Likewise, the 2 km long and 2 m deep canal at Tintal is about five
times longer and twice as deep as the channel connecting the inlet south of Muralla de León to
Juleque Este.
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However, other Late Preclassic fortified sites were closer in magnitude to the scale of
construction at Muralla de León. Cival’s Late Preclassic stone wall was 2 m in height and
surmounted by a wooden palisade. It was built in a rush, cutting across existing structures and
ignoring existing spatial delineations, and its full length is not known, though a maximum
estimate is about 1.6 km (Estrada-Belli et al. 2002). This high-end estimate is roughly equal in
length to the Muralla de León enceinte, and the 2 m height of the wall at Cival is about twice as
high as the observed Late Preclassic form of its counterpart. Uncertainties on both ends place
both the Cival and Muralla de León fortifications within the same likely range in terms of order
of magnitude.
Meanwhile, Becan has been dated to the Early Classic but may have its origins in the
Late Preclassic (Webster 2000, 74). The total length of the encircling ditch-and-bank there, 1.89
km, is 1.26 times longer than the enceinte at Muralla de León. The embankment height of
between 1 m and 3.6 m and average width of 10 m is closer in scale to the later, final form of the
Muralla de León enceinte, and is therefore taller and slightly wider on average than the
Preclassic form of the latter. The dimensions of the moat and the causeways that breach it further
increase the discrepancy between the Preclassic labor investment at the two sites. The moat
itself, averaging 16 m wide by 2.5 m deep and extending for 1.89 km, represents an additional
75,600 cubic meters of soil removed, three times the constructed volume of the Muralla de León
enceinte. Even if Becan was not constructed until the Early Classic, its labor budget far surpasses
the total at Muralla de León across all periods of occupation.
In terms of form, the Muralla de León enceinte is most comparable to the encircling
ditch-and-bank at Becan, albeit on a smaller scale. While there was no moat directly associated
with the enceinte at Muralla de León, the water bodies surrounding the site on three sides served
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a similar purpose. Furthermore, the fully-enclosed, elevated occupied center accessible only
through controlled access points at Becan corresponds to the Muralla de León site design. As for
the Group 5 ditch-and-bank (and the channel connecting the inlet south of the site to Juleque Este
of which it is a part), a parallel can be seen in the Preclassic wall at Chaak Ak’al. Though this
latter construction, over 600 m long, an average of 1.25 m tall and “constructed of crude,
irregularly shaped limestone rocks” (Johnston 2006, 190), does not have an associated channel or
moat, its length and height closely align with the dimensions of the connecting channel at
Muralla de León. Furthermore, the features at both sites form a barrier that integrates with bodies
of water: the inlet and Juleque Este at Muralla de León, and Laguna Mendoza at Chaak Ak’al.
These outworks would have served to slow advancing attackers in advance of reaching the site
boundaries themselves.
Absent direct evidence of an external entity exercising expansionary control over the
Lake Macanché area in the Preclassic, it is safer to assume that the dynamics observed therein
grew out of local concerns and aggrandizing behavior by individuals and groups from the area,
reacting to the growing interconnectedness of the region and the transport advantages offered by
the lake. The local population would have been more receptive to changes brought about from
within rather than imposed by outside forces. The fortifications and emphasis on surveillance
seen at both Muralla de León and Group X1 imply a wariness among the occupants, suggesting
interaction with untrustworthy interlocutors with the capacity to turn on them without fear of
broader repercussion.
Warfare is not inherent to the above equation, but undoubtedly raids were a significant
concern, whether for trade goods in transit or for the riches gained through trade. Alternately, the
locations themselves could have been coveted, and fortification provided a bulwark against
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conquest of the space and control of the transit node. At the very least, the fortifications meant
that the local authority would have to be negotiated with by those seeking a controlling stake in
the area. These various possibilities speak to the continued uncertainty regarding detailed
chronological developments across the Preclassic and the political geography of the time; these
uncertainties promise to be increasingly resolved by further work investigating multiple scales of
settlement and interaction.
Maya Warfare
Most notably, the work done by the project establishes a Late Preclassic construction date
for the initial version of the enceinte. It existed in a defensively significant form along the
southern perimeter of Muralla de León at the time, and likely in some form around the remainder
of the site perimeter, especially where it is currently highest in the northwestern and northeastern
segments. The Preclassic investment in fortification at the site itself is complemented by the wall
uncovered in Group X1 along the northern edge of its original extent that was likely built in the
Terminal Preclassic or Early Classic. These fortifications likely do not speak to a widespread
“landscape of warfare” in the Preclassic, given the low density of other nearby fortifications and
the lack of direct evidence for conflict. However, the labor investment signals a significant
concern with limiting movement into these spaces and protection of people, spaces, and/or goods
against malevolent actors. Large-scale battles and sustained sieges seem unlikely, though not
impossible, at this time. It is probable that as settlements scaled up in size and the associated
urbanization processes were initiated, organized forces were assembled to protect or cement the
interests of the emerging social groups and polities.
How would an attack upon Muralla de León in the Late or Terminal Preclassic have
played out? The furthest shoreline of Lake Macanché was only 2.5 km across from the site, and
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the entirety of the shoreline except for a small segment in the northeast is visible from Muralla
de León (Figure 8.12). Thus, a water-borne attack would have been difficult to amass without
being detected, unless performed rapidly under cover of fog or darkness. Juleque El Burro and
Juleque Este are so narrow that they provide no discernable advantage for mounting a waterbased attack. Were an attack to be executed across Lake Macanché, the vessels would be able to
land all along the western edge of the site or along the southern inlet. Every landing spot along
that stretch, however, is extremely exposed and visible, vulnerable to attack from the enceinte
that rises steeply 25 m to 32 m vertically above the shoreline. The best chance a water-borne
attacker would have appears to be landing northwest of the site, just below Juleque El Burro, or
south of the inlet. Both spots would allow the attackers to safely disembark, then continue the
assault by land. Due to the small size of Lake Macanché, this approach renders the overwater
aspect of the approach unnecessary. Thus, even with no outposts or other coordination with
settlements exterior to the site, Muralla de León would have been well protected against a
waterborne attack from the Late Preclassic onward.
An attack from land, then, would likely have been the preferred option. As can again be
seen in Figure 8.12, all three approaches (from the northwest, the north, and the southeast) were
readily visible from the site. The northwest approach, between the north shore of the lake and the
south shore of Juleque El Burro, is perhaps the least useful. It is highly visible and exposed, with
a long, constricted corridor leading up to the site. Attackers approaching from this side would
then be met with a steep 20 m rise, where defenders atop the northwest corner of the site could
easily attack downward. The other two approaches at least offer the possibility of attackers
massing in obscurity a few hundred meters east of Juleque Este. The northern approach between
Juleque Este and Juleque El Botanal is narrow but not as long as the northwestern approach.
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Attackers would have again encountered a steep rise as they arrived at the site, in this case only
about 10 m vertically. A modified natural projection there from the site edge to the north was
likely a bastion, suggesting again that the attackers would be met with imposing resistance from
above.
The clear preference for attack would therefore be by land at the southeast approach. It is
the broadest land access, and the corresponding segment of site interior is naturally the lowest in
elevation. Assaults upon this sector would face many difficulties. The entire approach is visible
from the site for nearly a kilometer. As the attackers approached the site, they would encounter
the channel along Group 5 as well as the embankment along its northern segment. This low
bastion would have been manned with defenders, placed at a distinct advantage on the high,
interior side of the channel. Any invader who was able to club and fight his way through that
outer line would then be faced with the steep enceinte exterior, 8 m high behind the ditch-andbank and up to 17 m high on the south-facing portion. The gate at the southeast corner sits at the
lowest rise of about 4 m and likely has a staircase leading up to it. Presumably, this spot would
have been among the most heavily guarded locations. While not impossible to breach, the multilevel curtain defenses at Muralla de León and the fairly comprehensive viewshed from the site
meant that a successful attack would have required overwhelming force if it hoped overcome the
impressive defensive advantages of the built environment.
This idea of forceful disconnection from an increasingly interconnected landscape
suggested by the location and fortification of Muralla de León is reflected in the layout of Group
X1 as well as Group X6 and at nearby Zacpetén. While Group X1 sits on a rise that juts out into
the lake and drops sharply to its shoreline, with access by land limited by the Terminal
Preclassic-Early Classic wall along its northern edge, Group X6 and Zacpetén follow the
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peninsular split pattern seen at Punta de Chimino. Specifically, this form involves a narrow
peninsula that is cut off from the mainland by an artificial moat. The use of moats as defensive
water features unto themselves, as well as in conjunction with palisades and other
complementary defensive features, ties these patterns to other Late Preclassic forms as seen at
Cerros, Edzná, Xulnal, El Mirador, and Tintal, and the Becan fortifications that may date to the
era as well. The ditch-and-bank at Muralla de León is a later addition to that category,
contemporary with the Zacpetén wall-and-ditch that appears to date to the Terminal Classic
period (P. M. Rice et al. 2009, 132), and the Group X6 channel is of unknown date.
The comprehensive investigation into the site layout, which addressed not only the form
and antiquity of the constructed fortifications but also the effectiveness of their placement as
barriers to movement and the possibilities of intervisibility between the site and the surrounding
area, serves to capture the multilayered series of considerations facing a site planner, whether an
individual or a more communal effort. Defensibility is not a monolithic calculation, and requires
strategic use of the available landform and maintenance of efficient everyday function to the
space. The integration of these lines of inquiry served to indicate, from multiple, disparate
starting points, the defensive intent and effectiveness behind the site plan as executed.
The perimeter wall served to repel movement inward at strategic points, even more
completely if palisade wall topped the ramparts; surveillance of the surroundings was effectively
accomplished from within the site, while its recognizable form was perceptible from the entirety
of the basin as well as from a significant distance to the east, projecting impenetrability and a
unified identity. Hydrological study noted the effectiveness of the perimeter wall at capturing a
substantial proportion of the water that falls on the site, while internal channeling and pooling
features were functional and may have served to supply water to the population within; more in401
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depth study is required to determine its true effectiveness at providing potable water, and if so
whether it could have provided a sufficient volume to endure a prolonged siege.
Monumentality and Movement
Monumental features exist as noteworthy landmarks on any landscape; from the time that
construction is initiated, they stand as a nexus of interaction for local dwellers, serving as both
symbol and physical entity with which to contend. As the messages they project depend heavily
on the interpreter, it can be impossible to capture the many non-physical impacts they have on
individual activity and movement. This is true in particular of fortification; how can one quantify
the degree to which a would-be attacker is dissuaded by the apparent insurmountability of the
task facing them? However, the material impact of the physical properties of these features can
be investigated, and affordances of movement as calculated in the methodologies used by this
project provided some of its key findings by addressing these implications. Directionallyindependent outputs of movement potential are a leap beyond path-specific least-cost
calculations in characterizing the nature of a local landscape, and offer huge opportunity for
deeper understanding of patterns of movement in the past. By quantifying the generalized
potentials of human movement across the landscape, robust calculations can be made to test
hypotheses in a robust manner.
Two proposals related to movement potential were tested by this project. The first, that
fortification was most prominent at points of easiest access to the site, was supported, while the
second, that the Muralla de León site location was chosen to offer observation potential targeted
at areas most conducive to movement, was rejected. The minimal inputs used by the models in
this study could be substantially refined by incorporating more real-world coverage definitions.
A friction surface which combines topography, known architecture, and hydrology would more
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closely model the realities of on-the-ground movement and perhaps highlight patterns not
observed in these outputs. However, even from the outputs of the simpler Circuitscape analyses
run by this project, it is apparent how planning decisions related to fortification were made to
target areas of easiest access. Further, the multi-scalar potential of the Circuitscape application
for understanding patterns of interaction across the ancient Maya world, between sites and
between regions as well as across nodes within a single site, can be seen in the outputs produced.
The long-term processes captured in accretionary form by the layout of the site and the
monumental features integrated into it as observed by the project were the result of actions by a
multitude of individuals across many human lifetimes. The reshaping of the local terrain in the
Preclassic was a response to changing social arrangements around the basin, driven by increased
integration with the broad interaction sphere in which it participated. The exigencies of social
control as the settled population of the basin increased almost certainly pushed local residents
into new structures of allegiance, aligned to local aggrandizers or others associated with
powerful external polities. The process would have involved fluctuating trends of centralization
and fragmentation, while the communal act of construction in initially establishing the Muralla
de León site layout and boundaries would have been a strong force in driving a unified identity
among the populace that participated. The enduring, recognizable symbol of the site’s skyline in
conjunction with its clearly defensive posture and functionality carried that message of identity
forward in time, and the continued investment in construction along the enceinte and expansion
of the defensive systems outward speaks to the sustained importance of the site to dwellers of the
basin across centuries and millennia.
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Broader Contexts of the Developments at Muralla de León through Time
The activities that occurred at Muralla de León, as observed by the project, took place
within networks of interaction that branched out to the rest of the Macanché basin, the Petén
Lakes Region, and the southern Maya lowlands more broadly. Consideration of those
interactions here is framed according to the chronology of occupation at the site. The major
periods of activity were the Late to Terminal Preclassic and the Late to Terminal Classic, and
thus form the major focus in this section. While there appears to be activity in the Middle
Preclassic, no significant construction is associated with the period. The Early Classic period is
considered, though, as there is some building activity associated with it and it bridges the other
periods of interest, and a brief consideration of the Postclassic to Contact period is provided at
the end.
Late to Terminal Preclassic
The Late Preclassic saw the establishment of Groups 1 and 3 as ceremonial settings at the
two interior high points of Muralla de León. Of the exterior groups tested by the project, only
Group X1 was occupied at this time, and appeared to extend across a low, small platform with a
1 m wall along its northern edge that was substantially expanded in height and area in subsequent
eras. No evidence of construction on Macanché Island is associated with this period, though
Yalain just off the northwest shoreline of the lake does indicate activity. Cerro Ortiz to the
southeast of the lake, on the other hand, was coming to the end of its apogee, which had begun at
the end of the Early Preclassic. The Middle Preclassic in the basin was marked by clustered
occupation at Cerro Ortiz with scattered low-intensity activity elsewhere. While the scale of
building activity, population, and interaction at Cerro Ortiz remains to be defined, the activities
there brought dense settlement to the Macanché basin, setting a precedent observed by local
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dwellers at the time and undoubtedly carried forward in subsequent local settlement and
construction patterns.
From the early facet of the Late Preclassic, by about 200 cal B.C. at the latest, the
southern extent of the enceinte at Muralla de León had been established, likely to a height of at
least 1.25 m above the adjacent interior ground surface and associated with one or more infilling
episodes of thick black muck from nearby bajos. It is unknown to what degree the northern
sections of the enceinte were in place, though Preclassic ceramics in general Saqueo 5 contexts
offer the possibility that the northwest section was in place to some degree. Assuming that the
southern stretch of enceinte from just southeast of Group 1 extending clockwise to the southern
portion, where it ends in the Las Torres area, was intact at this time, the lack of wall construction
at the southwest corner of the site was already notable. The lack of any barriers to movement
from the lakeshore to the southwest where the inlet begins on a line all the way to Group 1
suggests an entryway, perhaps associated with a dock for transition between overland and waterbased transit, as indicated as the “port” facility in Figure 7.14.
Chicanel ceramics in the deeper strata of Pozos 7, 8 and 9 establish the integration of the
site with the regional interaction sphere in place during this time period. Moreover, the likely
Triadic Arrangement in the Late Preclassic version of Group 1 speaks to this same connection.
The differences observed between Pozos 7 and 8 and the Early Classic expansion of the Group 1
platform to the west suggest that the arrangement there was initiated as a Triadic Arrangement
facing west in its Late Preclassic form, with Structure 1 as the main temple and Structures 5 and
6 as the flanking structures. The major thoroughfare of overland movement potential about 2 km
south of Lake Macanché (Figures 8.2 and 8.4) offered an easy path of east-west transport of
people and goods into the heart of the Petén Lakes Region from points west, and the corridor
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branching off from it that leads almost directly to Muralla de León would have offered an easy
route for transitioning between land and water travel.
The individuals participating in these new networks of interaction helped to define their
nature, and these networks served to conceptually distinguish new statuses, roles, and identity
among the populace while at the same time physically transforming the local terrain. These
redefinitions of the physical landscape reflected and reified the incipient status differences,
serving as a touchstone for their continuation and ongoing negotiation. Muralla de León as a
legible entity took shape, and was highly visible to those living in the basin and others more
distant to the west. The drive to construct the monumental features within the site as a shared,
communal project facilitated local interaction and shared experience, developing a sense of local
identity. The enceinte itself marked off a differentiated space, with access to the interior now
controlled and restricted, implying a designated class of individuals entitled to live and/or
authorized to perform activities within. This boundary remains visible and has to be physically
negotiated by anyone traversing the site even today.
The local social milieu in the Late Preclassic, as impacted by the above factors, was at a
larger scale shaped by the interaction sphere in which it participated, adopting architectural traits
and social structures while incorporating trade goods and other influences into daily life. At the
same time, local forms of those elements were correspondingly sent out across the interaction
sphere, serving in part to define it amid the various forms of interaction (trade, negotiation,
violence, warfare) that took place. It was through these dynamics that sociopolitical complexity
was established with some permanence in the Macanché basin. The limited-access space within
Muralla de León provided the necessary area of control from which to enact infrastructural
power, and relationships between settlement within the walls and that of its immediate
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surroundings would have shaped the local social hierarchy as population clustering intensified.
The appearance of Chicanel ceramics and architectural forms like the Triadic Arrangement
suggest robust interaction with sites beyond the basin, while the enceinte design and other
apparently autochthonous elements of the site design suggest that the process through which
complexity developed was not overwhelmingly coercive in nature, and instead incorporated
coercive and collaborative elements at overlapping scales.
The Terminal Preclassic is frequently difficulty to separate from the preceding Late
Preclassic and Early Classic that followed it, due both to its short duration of just 100 years
(A.D. 150 to A.D. 250) and its frequent mixing in contexts, usually with Late Preclassic ceramics
but also at times with Early Classic sherds. Little distinct evidence for Terminal Preclassic
occupation is seen across the site or in the excavated exterior groups. It is possible that the site
was indeed abandoned at this time, a reasonable outcome considering the broader reorganization
and turmoil that would have accompanied the Preclassic Collapse with the fall of El Mirador.
However, the scale of resolution of the project is not enough to rule out that the site remained
occupied across the hundred years represented by the period, with the absence of representative
ceramics explained simply by the continued use of Late Preclassic forms and the eventual shift to
identifiable Early Classic types.
The Early Classic
Occupation within the site and exterior groups during the Early Classic period was seen
in numerous ceramic contexts and captured by radiocarbon dates as well. Pozos 7–9 all indicated
an Early Classic occupation sandwiched by Late Preclassic and Late Classic contexts, perhaps
most clearly in the infilling layers of Pozo 8 and most jumbled in the mixed strata of Pozo 9. In
Group X1, Pozo 20 indicated substantial Early Classic activity across four levels of excavations,
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and Radiocarbon Sample #5 attests to the fact that the floor at the base of the buried stone wall
within was constructed at this time. Interestingly, these levels bear a good deal of similarity to
the Early Classic levels in Pozo 8; each of the two appear to capture a major episode (or
episodes) of infilling and platform expansion within this period. Sample #2, from Pozo 29,
shows that the start of major construction on the ditch-and-bank feature likely began at this time,
while Sample #4 shows that a major construction effort on the enceinte took place in the same
time range, covering the latter facet of the Early Classic.
While Sample #5 indicates that the buried wall at what was then the edge of the Group
X1 plaza was erected early in the Early Classic (and perhaps during the Terminal Preclassic), the
dates from Samples #2 and #4 are later in the period and speak perhaps to a major effort to
reinforce the Muralla de León site perimeter. These constructions took place at a time of turmoil,
as to the north Tikal and Calakmul jockeyed for power. In the Macanché basin, Cerro Ortiz was
abandoned by this time and Macanché Island shows no sign yet of occupation. Yalain does
demonstrate activity during this period, indicating that all known Early Classic activity in the
basin was along the northern shoreline. The nature of relations at the time between the basin and
the rest of the Petén Lakes Region, as well as the world beyond, is unclear. Yaxhá to the east was
in the middle of a great expansion and flourishing, while to the west both Zacpetén and Ixlú
appear to have been quiet throughout the Early Classic. The broad lull in activity across the
western Petén Lakes Region stands in contrast to the activities seen in the Macanché Basin and at
Yaxhá.
Whatever the fortifications in place in the preceding Preclassic, it appears that large-scale
augmentation of the main ceremonial plazas and the defensive systems was a priority at this time
around Lake Macanché, suggesting increased contact with the outside world and increased
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distrust (or alternately, more desirable and/or valuable goods to protect). The defensive character
of the Late Preclassic constructions had been carried forward and maintained through this period.
Whether this aspect resulted from continuous maintenance and guarding of the fortifications, or
if instead they fell into one or more periods of neglect and disuse, cannot be determined by the
present investigation. Regardless, though, their defensive functionality remained clear to those
living within and around them. While this continuity could have been maintained through oral
tradition alone, the obviously imposing nature of the enceinte exterior even today, after centuries
of abandonment, suggests that this aspect would have been equally visually apparent to those
past residents.
Late to Terminal Classic
The Late and Terminal Classic periods, seen independently in many strata but also
frequently appearing as mixed contexts, are the most frequently represented periods across the
excavations, and mark what is surely the peak of occupation and activity within the Macanché
basin. Across the entirety of Muralla de León, these periods appear in the first few layers of
excavation with only a few exceptions (e.g. Pozo 14). Groups 1–5 all produced primarily Late
and Terminal Classic ceramics, as did all seven saqueos that were investigated. All of the 50x50s
(Pozos 1–6) showed Terminal Classic occupation, and the large episode of black muck infilling
in the southeast interior corner of the site dates to the Late Classic. The majority of the ditch-andbank by Group 5 was built in the Late Classic, with significant Terminal Classic additions. The
exterior groups followed suit, with these periods appearing in most levels of all the Group X1
excavations, and Groups X2, X3, and X11 showing almost exclusive Terminal Classic
occupation. However, the platform expansion in Group X1 fully buried the wall that had
previously defended against incursion from the north. Across the rest of the basin, Yalain again
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was the only site indicating activity at this time, while Macanché Island and Cerro Ortiz
remained quiet.
The surge in activity at locations tested by the project follows a general trend across the
Petén Lakes Region, and the southern Maya lowlands more broadly, of flourishing in the Late
and Terminal Classic. With major occupation and construction evident at Yaxhá to the east and
Zacpetén, Ixlú, Tayasal, and Motul de San José to the west, the Macanché basin sat in the middle
of what was certainly a highly-travelled east-west corridor of trade and transport. The increased
emphasis on the height of the bank of the ditch-and-bank by Group 5, with multiple episodes of
augmentation in the Terminal Classic alone, suggests a bulwark against encroachment by land
from the southwest into the site, and the Terminal Classic occupation of the hilltop groups
suggests their usefulness at that time for surveillance of the surrounding terrain, especially to the
north and northeast of Muralla de León. Meanwhile, evidence of increasing the height of the
enceinte in these periods is seen at Pozos 15, 18, and 39, as well as in Saqueos 5–7. These efforts
to restrict movement appear amid ceramic evidence that indicates strong external contacts.
Thus, the basin appears to have been integrated into the broader networks that flourished
across the Lowlands at the time, regularly welcoming outsiders but taking increased steps to
restrict access to valued spaces. While an economic foundation to the value of the space is
suggested, it is natural that its significance was tied in to political and sacred activity and
authority as well. Whether the authority rested in independent local rulers or in distant powers
who used Muralla de León as an outpost is unclear.
With the Petén Lakes Region and the broader southern Maya lowlands at their peaks of
political power along with settlement size and density of sites, the potential borderland setting of
Muralla de León at the eastern edge of the main Petén Lakes cluster may have been relevant to
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its function at this time. As a frontier site, it could have represented the furthest outpost of
political control for a polity on or near Lake Petén-Itzá, shoring up a contested border. On the
other hand, its strategic location along trade routes could have made it an important entrepôt like
Ixlú. Whatever the case, the occupants and powers in charge at the time took advantage of the
major construction activity of the preceding Early Classic and augmented it by expanding
outward to nearby hilltop sites, likely for surveillance purposes. In this way, the defensive
attitude of the site as established in the Late Preclassic was maintained and adapted to the
immediate concerns of those living there over a millennium later.
Postclassic and Contact Periods
Little understanding of the Postclassic developments at Muralla de León or in its
surroundings beyond what had been known previously was obtained through the work. The
Temple Assemblage in Group 1 is a form that ties the site to Zacpetén and to Kowoj patterns
more broadly (P. M. Rice and Rice 2009b), though this connection may represent Contact period
activity more than Late Postclassic based on the lack of ceramics dating to that latter period.
Recovery of incense burner fragments from varieties belonging to the Late Postclassic would
have indicate occupation of the site during the time of Itzá expansion into the region dating to the
early- and mid-1600s, if not somewhat before (Jones 1998; Pugh 2009b). Their consistent
absence suggests instead that the site was abandoned at this time. Yalain and Macanché Island
were both occupied in the Early and Late Postclassic, and the Postclassic-Contact Era road that
ran along the northern shores of Lakes Salpetén and Macanché would have passed very near to
Muralla de León. The likely occupation of Muralla de León as a palisaded, defensive settlement
in the Contact period would mark a third distinct era of re-established fortification and
defensively-minded occupation. Otherwise, the project investigations established low-intensity
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construction accompanying broad-coverage occupation in the Postclassic within the site and the
nearby groups.
This final period of intensive occupation and building activity at the site indicates the
maintenance of a defensive posture there for approximately 1900 years. The impulse of fortify in
the Late Preclassic, likely compelled by a spike in population and interregional interaction across
the southern Maya lowlands, directly shaped the lives of those living and dwelling in the basin in
the late 17th and early 18th century as the web of interaction again expanded dramatically. Those
later residents sought refuge from tumult accompanying the increased encroachment (and
concomitant societal disruption) by individuals from across the ocean. The shock of this
transformation, the dynamics of which hewed closely to those of external warfare, drove people
to make use of the practical advantages provided by the still-standing enceinte. It is unclear
whether a hostile environment in the preceding Postclassic, before the arrival of the Spanish,
compelled use of the site defensively. Activity at this time may well have focused on the
prominence of the ceremonial groups without consideration of the defensive advantage, though it
is currently impossible to categorize this period of activity beyond speculation. Regardless, the
Contact period fortification at the site speaks volumes to the enduring agency of spatial layouts
and of things, in this case the monumental stone enceinte that persevered in recognizable and
functional fashion for nearly two millennia.
GIS Study of Archaeological Landscapes
The use of GIS technologies to examine and interpret archaeological data is rapidly
progressing and diversifying. Like any modeling, the results produced are only as good as the
inputs. Maintaining sufficient spatial and other resolution of the inputs can be difficult at times
with the often partial nature of archaeological data. Through guided interpolation of elevation
412

Chapter 9: Interpretations and Discussion
data to produce DEMs, as performed here, and other strategic incorporation of remotely-derived
data sources, it is possible to carefully refine the inputs to account for some of this lack of
resolution. On-the-ground testing to determine the validity of assumptions within a model related
to things like travel time or channeling of water can be performed as a quality control measure,
and ground truthing of results can likewise serve as an after-the-fact check to see if the
suggestions of the model match reality.
Perhaps the major endeavor of archaeological GIS analyses from the time when they first
entered the mainstream in the 1990s has been to account for their frequent mechanistic biases,
incorporating human partiality and capriciousness into the models. As computing power
continues to increase and allow for new, calculation-intensive modeling such as that of
Circuitscape, these considerations remain every bit as relevant, and should serve to shape spatial
investigation from the most fundamental level. Of the four types of analysis performed in this
investigation, hydrology is the most deterministic, as water will obey established rules in the
paths it takes. By linking these dynamics to human construction focus, in the channeling features
and in the proximity of buildings to flow paths and, more broadly, in the effect of the site plan as
a unified whole, the relation of human behavior to the hydrological patterns can be deduced.
Affordances of movement start from a similarly deterministic point to establish the broad
limits and general possibilities. By then tying the data to known spatial patterns within the area
of study and inserting other known variables, such as the effect hiking across different types of
surface cover by individuals of varying demographics (child, adult male or female, elderly
person, trader laden with goods), these models can more closely approximate the realities faced
by the individuals from the past whose lives are the subject of the studies. The same notion
applies to viewshed studies, the raw outputs of which can and should be amended through
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approaches like the fuzzy viewshed analysis here in order to frame them in a more humanoriented manner and better capture the on-the-ground reality experienced by dwellers of the area.
GIS analyses will never provide interpretations of past activity that fully capture the
intricacies of human perception and decision-making. The core of the software is built around
binaries and absolute outputs that serve a huge variety of applications, such as utility and
construction work, which tend to incorporate enormous, robust data sets. While the typical
approaches and outputs encouraged by the software are sufficient for many such applications,
capturing past human activities using partial data sets requires more creative use of the tools
provided. Considerations such as the fuzzy viewshed modeling used here, or object-oriented
modeling that shifts the frame of reference to the individual and allows for temporal exploration
(Egenhofer and Frank 1992), are two approaches that hold promise for drawing better
conclusions from modeling archaeological data. A more intuitive framework within GIS
programs for storage of spatial data, alongside a more streamlined set of tools and workflows to
perform standard processing steps for manipulation and visual display of the data, would be a
major step forward in encouraging more widespread use of GIS and comprehension of its
potential.
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The work done by the project has established that warfare was an explicit, visible factor
in the spread of sociopolitical complexity beyond major population centers in the southern Maya
lowlands. The threat of attack upon occupied centers was sufficiently present at the time to
compel the construction of large-scale fortification at Muralla de León. This affirmative answer
to the project’s primary research question is the result of both proposed hypotheses being
supported by the work: first, that the monumental features (the perimeter wall/enceinte and the
basic site layout) were substantially in place by the Late Preclassic period, and second that these
elements effectively functioned toward defense in the Preclassic and subsequent periods of
occupation.
Early in the Late Preclassic, almost certainly by 200 B.C., a defensive stone wall of
significant height and volume was erected along the southern portion of the Muralla de León
perimeter, and may well have also been constructed in other segments. The ritual nucleus of the
site at Group 1 and the secondary ritual space of Group 3 were both intact during this time, and
sampling of other portions of the settlement suggest that the basic elements of the site plan were
all in place. Outside of the upper site perimeter, however, a different story was told. Group 5 and
the associated ditch-and-bank to the southwest do not appear to have been established until at
least 350 years later, in the Early Classic, and don’t appears to have been substantial in size until
centuries after that in the Late or Terminal Classic period. Likewise, nearly all of the adjacent
hilltop settlements in the northeastern sector of the Macanché basin were first occupied in the
Late or Terminal Classic, meaning that articulated defenses were a later addition to the original
defensive layout.
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A picture of distrust starts to emerge in the Late Preclassic Macanché basin. The
flourishing seen at Cerro Ortiz to the south in the Middle Preclassic marks the earliest
documented settlement in the basin. However, activity there fell off by the end of the Middle
Preclassic, right as construction activity at Muralla de León was accelerating. The relationship
between the two sites is still unclear and further investigation is needed. However, it appears that
changing circumstances in the region at the transition between the Middle and Late Preclassic
accompanied a shift in the center of power in the Macanché basin from Cerro Ortiz to Muralla de
León. Thus, whether due to conflict between the two sites or (more likely) in response to
growing encroachment from the outside world, a defensive posture became advantageous in the
basin at the dawn of the Late Preclassic following 400 or more years of population clustering at
Cerro Ortiz. This shift to defensive-mindedness is corroborated by the one other example of
Preclassic settlement, in Group X1, where the wall along its northern platform edge at the time
seems to have defended against land invasion.
The timing of these changes suggests that defensibility was not a major concern through
the Middle Preclassic period where population nucleation, and by extension the dynamics of
urbanization, made their initial appearance in the basin. However, as regional interconnection
grew and sociopolitical complexity expanded, more immediate threats arrived on the doorstep. It
is possible that the growing influence of El Mirador to the north and Nixtun-Ch’ich’ to the west
in the Late Preclassic drove the observed changes, integrating the basin more firmly into the
regional interaction sphere and establishing it as a node within the growing networks of
exchange. The specifics of the regional political geography at this time are still understood only
at a low resolution, though current and upcoming work promises to greatly expand the corpus of
knowledge related to it. What can be established based on the work performed by this project is
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that, in the Petén of the Late Preclassic, attacks upon occupied centers were an abiding concern
to the degree that major investment of time, labor, and resources was committed to defense
against them.
The visibility of the Preclassic enceinte at Muralla de León, a functional and monumental
fortification, was undoubtedly an intentional aspect of its design. While it is impossible to model
the degree to which its impressiveness and apparent impenetrability served as a deterrent to
attack, those factors would certainly have been weighed by anyone considering as assault upon
the center. The legibility of the enceinte and the orderly site layout within would have served as
the aforementioned “potent unifying symbol” (Yaeger 2003, 123) helping to catalyze local
identity formation in the basin. The interactions spurred by construction and use of the space,
and the new relationships formed as a result, directly modulated the development of complexity
that emerged in the “social reactor” (Bettencourt 2013) of rapid population clustering. All of
these dynamics occurred within an explicitly defensive space, a clearly-defined refuge from the
turmoil of encroachment from beyond. Whatever the forces that compelled construction of the
enceinte, it was in the long-term, multigenerational process of planning, construction, and
ongoing use that the permanently unequal social classes and political positions were established
in the area, and this process all took place within and around highly visible monumental
defensive architecture.
This Late Preclassic preoccupation with defense speaks directly to the Preclassic
Collapse that occurred at the end of the period, with the fall of El Mirador marking the shift into
the transitional Terminal Preclassic. Broadly, the interconnectedness of the Maya world that
grew rapidly through the Late Preclassic was accompanied by the rise of population nucleation
and peer-polity interaction. By nature, these peer-polity interactions entailed warfare in
417

Chapter 10: Conclusion
conjunction with competitive emulation (Renfrew 1986, 8). The fortifications at Muralla de León
form a small but growing set with that documented from the Late Preclassic at Cival and in the
Mirador Basin, indicating a preoccupation by site planners with defending ceremonial and
population centers. There is little to suggest a widespread pattern of invasion and conquest at the
time of the Preclassic Collapse; however, like its more famous counterpart at the close of the
Late Classic period, the collapse was certainly accompanied by distrust, uncertainty, and perhaps
in some areas sieges and armed hostilities like those seen in Late Classic Petexbatun. Warfare
therefore does loom large in the Preclassic Maya world, growing in accordance with population
growth and increased interconnection, then culminating in the great flourishing and collapse that
marked the end of the Late Preclassic and Terminal Preclassic periods.

Limitations of Findings and Directions for Future Research
Determinations of the construction phases and associated dates of stone walls is intensive
work, requiring some of the more labor-heavy forms of excavation and a discerning eye to
observe the episodes. Even then, the paltry artifact concentration within and indistinct transitions
make secure interpretations difficult. The project was able to excavate a satisfactory number of
contexts related to the enceinte and ditch-and-bank feature, accumulating a robust sample from
various segments. However, broader clearance at lower depth in places may have served to
define its form, at least its last phase of construction, more clearly. Direct evidence of palisade
footers is rarely uncovered, but a more extensive, targeted effort to locate them could have
informed the question of their presence or absence (and if present, their likely form) more
clearly. Otherwise, the observations made by the project and the conclusions drawn will garner a
broader context and applicability as work on the Preclassic continues in the region and across the
southern Maya lowlands more generally. Current LiDAR data suggests that additional examples
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of Preclassic moats and other fortification exist in the area, and on-the-ground investigation will
serve to characterize their relationship to what has been observed by this project.
Future excavation efforts around Muralla de León could serve to tell a far more complete
story of the site plan specifics in terms of hydraulic and defensive function. Testing of the wall
that runs northeast at the base of the enceinte below Pozo 16, at the northern end of Group 5 and
the channel where it connects to the southern edge of Juleque Este, could speak to the
defensive/hydraulic question by uncovering its form. Additionally, excavation of the broad area
of water outflow toward the lake at the center-west of the site to expose its interior portion and
construction along the site perimeter would serve to illustrate the degree to which it was a
planned feature and a significant element of the site plan.
Two other sectors of the site deserve further attention. The first of these is the southwest
“port” from the shoreline to the site perimeter, potentially extending further inward and uphill
toward the Group 1 platform. A planned entryway along that line seems likely, and
enlightenment as to the manner in which it was used in the past and when it was constructed
would speak in more detail to channeled movement within the site and possibly patterns of
interaction with external polities. The second of these is the northern stretch of the enceinte, in
particular the north-central extent where it is high and narrow, running steeply down to Juleque
El Burro, and the northwestern corner of the site, a very elevated perch that may have served as a
lookout.
The four approaches to GIS analysis each offer the potential for further exploration,
whether through targeted data collection, refinement of models, or both. The affordance of
movement analysis offers various means of alternate modeling even within Circuitscape,
particularly through custom definitions of source and ground nodes which could, for example, be
419

Chapter 10: Conclusion
set to site locations or resource zones. The additional tools provided within Circuitscape by the
Linkage Mapper toolset could likewise refine the analysis. The already-output coverages of
movement affordance can also be input into other analyses like the statistics performed in the
study here, offering a characterization of the landforms that could serve to explain other
phenomena. Viewshed can be modeled from different observer points with altered parameters,
perhaps as a means of indicating the view of the site interior offered to the attacker and how it
was altered through construction of the stone enceinte (or further restricted by a palisade atop).
The hydrological analysis performed here is admittedly preliminary and omits many realworld confounding factors. A more robust model that considers evaporation and percolation
could output more reliably precise numbers, and more focused on-the-ground investigation that
traced the carved bedrock channels and sought evidence for water retention and treatment
features would serve to characterize the hydrological system in a far more robust manner.
Finally, a more detailed investigation into the form of the enceinte at segments across its entirety,
derived from additional excavation or a more refined remote sensing technology than exists at
the moment, promises a more refined calculation of the volume of the constructed enceinte, and
through follow-up energetics calculations a better sense of the labor budget by time period could
be derived.

Final Words
The work performed by the project at Muralla de León struck a balance between
established, low-tech approaches and exploratory attempts at spatial analysis. While these latter
analyses followed paths and protocols less well-trod, they relied on data that was collected
primarily by GPS and total transit station, common tools for archaeological projects for a few
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decades at this point. Still, the approaches remain valid, with appropriate recalibration, for the
more robust data being obtained via newly-popular sources like LiDAR.
Ultimately, the several angles of investigation provided a multifaceted view into the
defensive and hydraulic function of the monumental features in and around Muralla de León,
offering insight into their form through time and the relationship of the occupants and other
dwellers of the site to them. The fortifications establish that warfare was a significant element of
Preclassic Maya society, visibly shaping interactions from the early facet of the Late Preclassic
and likely remaining so through the collapse accompanying the arrival of the Terminal
Preclassic. A renewed interest in fortification at the site and basin in the Late Classic show the
continued definition of the space as one characterized by defensibility, accelerated again in the
run-up to collapse. Likewise, during the Contact period, just five years after the final conquest of
the Itzá in 1697, the site again became a fortified refuge amid regional fragmentation and the
dissolution of the existing political order.
Through this work, an expanded perspective on the dynamics of the later centuries of the
Preclassic is opened up. It was a time of accelerated interaction at multiple spatial scales, driving
intensive settlement aggregation and stratification as well as extensive connections outward from
these sites. The planners and builders of these sites had a sophisticated understanding of the
materials they worked with, the architectural requirements of massive walls and hydraulic
features, and the seasonality of rainfall in the area. The increase in interaction across the Petén
Lakes Region and throughout the entirety of the southern Maya lowlands produced alliances and
hostilities, as well as concentrations of wealth and resources that offered targets for raiding and
conquest. Even outside of the major centers of the Late Preclassic, labor could be conscripted at
a scale enabling construction of monumental features.
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The positive feedback loop enabled by the distributed social reactor of Maya
interconnectedness in the Late Preclassic, powered by interactions both peaceful and hostile and
responsible for the rapid growth through the time period, ultimately proved untenable. The
collapse of El Mirador was followed in short order by the dissolution of the network of which it
had been the center. As these repercussions radiated outward, they hardly proved to be final, as
the social and political restructuring that followed established the political landscape for the even
greater flourishing to come. The regionalized variation in the nature of the Terminal Preclassic
Collapse, with warfare playing a substantial role in the process in some areas and none at all in
others, foreshadows in many ways the dynamics of the larger collapse that closed out the Late
Classic period roughly seven centuries later. At Muralla de León, occupational and construction
activity increased greatly in the periods of growth leading up to the two collapses, and in both
cases continuity in site activity is evident through the period of turmoil and beyond, a sign that it
was a bastion of resilience amid a landscape of catastrophic transformations.
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Appendices
Appendix A: Structures and Groups
Below is a description of each structure. UTM coordinates are taken at the northeast
corner of the upper surface, and dimensions are at the base. Following the structure descriptions
are summary descriptions for each architectural group.
Structures
Structure 1
UTM Coordinates: N 1878723 E 221227 Zone 16Q
Location: Group 1
Dimensions: 23.5 m x 15 m
Prominence: 3 m
Orientation/Alignment: Cardinal, faces west
Base Elevation: 204 mamsl
Condition: Standing, though looted by two large trenches, a large one into its western
face that looks onto the plaza and a smaller one into its eastern face.
Associated Excavations: Saqueo 2, Saqueo 4, Pozo E-14
Chronology: Primarily Late and Terminal Classic, though Preclassic ceramics deep in
Saqueo 2 suggest earlier initial construction date. Further, the C-shaped structure at its
apex and the fact that it is the main element of a Temple Assemblage belies Postclassic
use.
Additional Details: The main temple of the primary ceremonial group at the site, the
structure is a four-sided temple aligned to the cardinal directions with a C-shaped
structure apparent on its upper surface. Structure 29 in Rice and Rice (1981).
Structure 2
UTM Coordinates: N 1878728 E 221212 Zone 16Q
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Location: Group 1
Dimensions: 23 m x 11 m
Prominence: 1 m
Orientation/Alignment: Cardinal, faces south
Base Elevation: 203.5 mamsl
Condition: Intact, well defined
Associated Excavations: Pozo 7 and Pozo 8
Chronology: Late Preclassic through Postclassic
Additional Details: Structure 2 consists of an Open Hall structure atop its own platform,
which stretches east-west across the northern portion of Group 1 and leaves only a
narrow passageway between it and the base of Structure 1. A widened and slightly
elevated upper surface on the western arm of the Open Hall may be an additional
structure. An east-west line of twelve large stones measuring about 1m east-west by 0.5m
north-south lay in a row along the southern edge of the structure platform, in front of the
opening into the Open Hall. Structure 27 in Rice and Rice (1981).
Structure 3
UTM Coordinates: N 1878712 E 221206 Zone 16Q
Location: Group 1
Dimensions: 6.5 m x 6 m
Prominence: 0.5 m
Orientation/Alignment: 5°–185°
Base Elevation: 203.5 mamsl
Condition: intact but barely emerges above present-day ground surface, so slightly
difficult to define
Associated Excavations: N/A
Chronology: undetermined
Additional Details: Structure 43 in Rice and Rice (1981)
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Structure 4
UTM Coordinates: N 1878711 E 221215 Zone 16Q
Location: Group 1
Dimensions: 6.5 m x 5 m
Prominence: 0.5 m
Orientation/Alignment: 25°–205°
Base Elevation: 203.5 mamsl
Condition: intact but barely emerges above present-day ground surface, so slightly
difficult to define
Associated Excavations: N/A
Chronology: undetermined
Additional Details: N/A
Structure 5
UTM Coordinates: N 1878736 E 221212 Zone 16Q
Location: Group 1
Dimensions: 12 m x 11 m
Prominence: 1 m above Group 1 plaza, 4 m above Group 2 plaza to north
Orientation/Alignment: Cardinal, faces north (?)
Base Elevation: 203.5 mamsl at Group 1 plaza, 200.5 mamsl at Group 2 plaza
Condition: Looted, with a large trench dug into its lower northern face; otherwise, clearly
defined
Associated Excavations: Saqueo 3
Chronology: Late Classic as determined from Saqueo 3 ceramics (one provenience);
likely earlier and later construction phases and usage.
Additional Details: Rising up from the Group 1 platform and extending down its northern
face to the Group 2 platform below, it forms a pair with Structure 6 to the south. Possible
staircase? Structure 28 in Rice and Rice (1981).
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Structure 6
UTM Coordinates: N 1878702 E 221212 Zone 16Q
Location: Group 1
Dimensions: 12 m x 11 m
Prominence: 1 m above Group 1 plaza, 4 m above platform at base to south
Orientation/Alignment: Cardinal, faces south (?)
Base Elevation: 203.5 mamsl at Group 1 plaza, 200.5 mamsl at platform to south
Condition: Looted, with a large trench dug into its lower southern face; otherwise, clearly
defined
Associated Excavations: Saqueo 1
Chronology: Late Classic as determined from Saqueo 1 ceramics (one provenience);
likely earlier and later construction phases and usage.
Additional Details: Rising up from the Group 1 platform and extending down its southern
face to a narrow platform below, it forms a pair with Structure 5 to the north. Possible
staircase? Structure 26 in Rice and Rice (1981).
Structure 7
UTM Coordinates: N 1878710 E 221198 Zone 16Q
Location: Group 1
Dimensions: 5 m x 4 m
Prominence: <0.5 m
Orientation/Alignment: Cardinal
Base Elevation: 203.5 mamsl
Condition: intact but barely emerges above present-day ground surface, so slightly
difficult to define
Associated Excavations: N/A
Chronology: undetermined
Additional Details: N/A
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Structure 8
UTM Coordinates: N 1878701 E 221223 Zone 16Q
Location: Group 8
Dimensions: 6 m x 4 m
Prominence: <0.5 m
Orientation/Alignment: Cardinal
Base Elevation: 203.5 mamsl
Condition: intact but barely emerges above present-day ground surface, so slightly
difficult to define
Associated Excavations: N/A
Chronology: undetermined
Additional Details: Low structure at the southern edge of the Group 1 platform, right at
the corner where it begins to descend down to the row of platforms that extends down to
the southeast. Structure 25 in Rice and Rice (1981).
Structure 9
UTM Coordinates: N 1878629 E 221353 Zone 16Q
Location: At interior base of perimeter wall in southeast portion of site
Dimensions: 6.5 m x 5 m
Prominence: 0.5 m
Orientation/Alignment: 25°–205°
Base Elevation: 182.5 mamsl
Condition: intact
Associated Excavations: Pozo 42
Chronology: Terminal Late Classic and Late Classic periods
Additional Details: Defined by a rectangular stone alignment apparent on the surface,
Pozo 42 indicated how shallow the soil here is over bedrock.
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Structure 10
UTM Coordinates: N 1878646 E 221351 Zone 16Q
Location: At interior base of perimeter wall in southeast portion of site
Dimensions: 4 m x 4 m
Prominence: 0.5 m
Orientation/Alignment: 15°–195°
Base Elevation: 184 mamsl
Condition: intact, but low prominence and therefore difficult to define clearly
Associated Excavations: N/A
Chronology: undetermined
Additional Details: N/A
Structure 11
UTM Coordinates: N 1878588 E 221288 Zone 16Q
Location: At interior base of southern perimeter wall, just east of Las Torres complex, on
a small platform with Structure 12
Dimensions: 7.5 m x 4 m
Prominence: < 0.5 m
Orientation/Alignment: 335°–155°
Base Elevation: 184 mamsl
Condition: jumbled surface of broken bedrock and collapse from enceinte to south
Associated Excavations: N/A
Chronology: undetermined
Additional Details: Abuts the low, dark soil patch that occupies most of the southeast
corner of the site interior.
Structure 12
UTM Coordinates: N 1878589 E 221300 Zone 16Q
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Location: At interior base of southern perimeter wall, just east of Las Torres complex, on
a small platform with Structure 12
Dimensions: 7 m x 5.5 m
Prominence: < 0.5 m
Orientation/Alignment: 335°–155°
Base Elevation: 183 mamsl
Condition: jumbled surface of broken bedrock and collapse from enceinte to south
Associated Excavations: N/A
Chronology: undetermined
Additional Details: Abuts the low, dark soil patch that occupies most of the southeast
corner of the site interior.
Structure 13
UTM Coordinates: N 1878756 E 221227 Zone 16Q
Location: Group 2
Dimensions: 14 m x 4 m
Prominence: 0.5 m
Orientation/Alignment: Cardinal
Base Elevation: 201.5 mamsl
Condition: intact
Associated Excavations: N/A
Chronology: undetermined
Additional Details: A narrow walkway running north-south, connecting the base of
Structure 15 to the base of the Group 1 platform. May be more of a platform feature than
a structure per se.
Structure 14
UTM Coordinates: N 1878753 E 221206 Zone 16Q
Location: Group 2
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Dimensions: 3.5 m x 2.5 m
Prominence: 0.5 m
Orientation/Alignment: Cardinal
Base Elevation: 200.5 mamsl
Condition: Mounded surface
Associated Excavations: N/A
Chronology: undetermined
Additional Details: A small, unremarkable structure in the middle of the Group 2
platform
Structure 15
UTM Coordinates: N 1878770 E 221231 Zone 16Q
Location: Group 2
Dimensions: 19 m x 14.5 m
Prominence: 2 m
Orientation/Alignment: 60°–240°
Base Elevation: 201.5 mamsl
Condition: Intact to west, possibly eroded on eastern side
Associated Excavations: N/A
Chronology: undetermined
Additional Details: an apparent structure or possible platform edge on the eastern side of
the Group 2 platform. The full appearance may be obscured by erosion at the steep site
edge to the east. Ambiguous corners and edges, but if it is mostly natural it was
incorporated into the layout of the group.
Structure 16
UTM Coordinates: N 1878765 E 221188 Zone 16Q
Location: Group 2
Dimensions: 21.5 m x 21 m
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Prominence: 0.5 m above Group 2 plaza, 4 m above plaza below to the west
Orientation/Alignment: Cardinal, faces west (?)
Base Elevation: 199.5 mamsl at Group 2 plaza to the east, 196 mamsl at low platform to
the west
Condition: Looted, with a large trench dug into its lower western face; otherwise, clearly
defined
Associated Excavations: N/A
Chronology: undetermined
Additional Details: The structure rises up from the Group 2 platform and extends down
its western face to the platform below. Possible staircase?
Structure 17
UTM Coordinates: N 1878774 E 221185 Zone 16Q
Location: Group 2
Dimensions: 9 m x 6 m
Prominence: 0.5 m
Orientation/Alignment: Cardinal
Base Elevation: 199.5 mamsl
Condition: Intact
Associated Excavations: N/A
Chronology: undetermined
Additional Details: A small rectangular mound at the northwest corner of the Group 2
platform, tucked in between the platform edges and Structure 16 immediately to the
south.
Structure 18
UTM Coordinates: N 1878797 E 221182 Zone 16Q
Location: Group 2
Dimensions: 7 m x 5.5 m
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Prominence: 0.5 m
Orientation/Alignment: Cardinal
Base Elevation: 195.5 mamsl
Condition: Surface mounding
Associated Excavations: N/A
Chronology: undetermined
Additional Details: A small rectangular mound at the northeast corner of the lower
platform extending north off of the main Group 2 platform. Furthest-north structure of the
southern architectural cluster, with the mid-site swale beginning just below it to the north.
Structure 19
UTM Coordinates: N 1878789 E 221225 Zone 16Q
Location: Group 2
Dimensions: 6 m x 6 m
Prominence: 0.5 m
Orientation/Alignment: Cardinal
Base Elevation: 199.5 mamsl
Condition: Intact
Associated Excavations: N/A
Chronology: Postclassic form, otherwise undetermined
Additional Details: An L-shaped structure on its own square-shaped platform. Structure
33 in Rice and Rice (1981).
Structure 20
UTM Coordinates: N 1878858 E 221180 Zone 16Q
Location: At southeast base of series of descending platforms that runs southwest from
Group 3
Dimensions: 6 m x 5 m
Prominence: 0.5 m
432

Appendix A: Structures and Groups
Orientation/Alignment: Intercardinal
Base Elevation: 194 mamsl
Condition: Surface mounding
Associated Excavations: N/A
Chronology: undetermined
Additional Details: N/A
Structure 21
UTM Coordinates: N 1878911 E 221204 Zone 16Q
Location: Group 3
Dimensions: 12 m x 11.5 m
Prominence: 0.5 m above Group 3 plaza, 4 m above platform below to east
Orientation/Alignment: Cardinal, faces east (?)
Base Elevation: 201 mamsl at Group 3 plaza, 197.5 mamsl at platform below to east
Condition: Looted, with a large trench dug into its lower eastern face; otherwise, clearly
defined
Associated Excavations: N/A
Chronology: undetermined
Additional Details: The structure rises up from the Group 3 platform and extends down
its eastern face to the platform below. Possible staircase?
Structure 22
UTM Coordinates: N 1878928 E 221196 Zone 16Q
Location: Group 3
Dimensions: 8.5 m x 5.5 m
Prominence: 0.5 m
Orientation/Alignment: Cardinal, possibly faces south
Base Elevation: 201 mamsl
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Condition: Intact
Associated Excavations: Pozo 9
Chronology: Late Preclassic to Postclassic, though many strata are somewhat mixed.
Additional Details: The most prominent structure of Group 3, the structure stretches
almost the entire available east-west extent at the northern edge of the platform.
Structure 23
UTM Coordinates: N 1878912 E 221190 Zone 16Q
Location: Group 3
Dimensions: 5.5 m x 3.5 m
Prominence: 0.5 m
Orientation/Alignment: 50°–230°
Base Elevation: 201 mamsl
Condition: A bit jumbled across the surface
Associated Excavations: N/A
Chronology: undetermined
Additional Details: N/A
Structure 24
UTM Coordinates: N 1878909 E 221191 Zone 16Q
Location: Group 3
Dimensions: 3.5 m x 3.5 m
Prominence: 0.5 m
Orientation/Alignment: Cardinal
Base Elevation: 201 mamsl
Condition: A bit jumbled across the surface
Associated Excavations: N/A
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Chronology: undetermined
Additional Details: N/A
Structure 25
UTM Coordinates: N 1878943 E 221242 Zone 16Q
Location: Group 4
Dimensions: 8 m x 5.5 m
Prominence: 0.5 m
Orientation/Alignment: Intercardinal
Base Elevation: 197 mamsl
Condition: Very rough; looters’ trench across most of its area obscures its definition.
Associated Excavations: N/A
Chronology: undetermined
Additional Details: N/A
Structure 26
UTM Coordinates: N 1878960 E 221254 Zone 16Q
Location: Group 4
Dimensions: 11.5 m x 6 m
Prominence: 0.5 m
Orientation/Alignment: Intercardinal
Base Elevation: 197 mamsl
Condition: Looters’ trench in northeast face ruins some of the definition.
Associated Excavations: N/A
Chronology: undetermined
Additional Details: N/A
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Structure 27
UTM Coordinates: N 1878950 E 221234 Zone 16Q
Location: Group 4
Dimensions: 5.5 m x 5.5 m
Prominence: < 0.5 m
Orientation/Alignment: Intercardinal
Base Elevation: 197 mamsl
Condition: Surface mounding
Associated Excavations: N/A
Chronology: undetermined
Additional Details: N/A
Structure 28
UTM Coordinates: N 1878952 E 221247 Zone 16Q
Location: Group 4
Dimensions: 3.5 m x 2.5 m
Prominence: < 0.5 m
Orientation/Alignment: 135°–315°
Base Elevation: 197 mamsl
Condition: Intact
Associated Excavations: Pozo 10
Chronology: Terminal Classic to Postclassic
Additional Details: An L-shaped rock alignment on the surface
Structure 29
UTM Coordinates: N 1879029 E 221242 Zone 16Q
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Location: At base of perimeter wall interior in northeast portion of the site, north of
Group 4
Dimensions: 9.5 m x 7 m
Prominence: 0.5 m
Orientation/Alignment: 60°–240°
Base Elevation: 188 mamsl
Condition: Surface mounding
Associated Excavations: N/A
Chronology: undetermined
Additional Details: N/A
Structure 30
UTM Coordinates: N 1879055 E 221226 Zone 16Q
Location: On a small platform at interior base of perimeter wall, about 115m north of
Group 3
Dimensions: 7.5 m x 6 m
Prominence: 0.5 m
Orientation/Alignment: 60°–240°
Base Elevation: 191 mamsl
Condition: Surface mounding; a bit difficult to define due to ground foliage
Associated Excavations: N/A
Chronology: undetermined
Additional Details: Shares platform with Structure 31
Structure 31
UTM Coordinates: N 1879053 E 221220 Zone 16Q
Location: On a small platform at interior base of perimeter wall, about 115m north of
Group 3
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Dimensions: 8 m x 3.5 m
Prominence: 0.5 m
Orientation/Alignment: 60°–240°
Base Elevation: 191 mamsl
Condition: Surface mounding; a bit difficult to define due to ground foliage
Associated Excavations: N/A
Chronology: undetermined
Additional Details: C-shaped structure. Shares platform with Structure 30.
Structure 32
UTM Coordinates: N1878600 E221269 Zone 16Q
Location: At interior base of southern stretch of perimeter wall, just below easternmost of
Las Torres
Dimensions: 6 m x 5.5 m
Prominence: 0.5 m
Orientation/Alignment: Cardinal
Base Elevation: 183.5 mamsl
Condition: Mostly intact; some bedrock poking up through the ground surface in and
around the structure.
Associated Excavations: Pozo 6 to its immediate north
Chronology: Terminal Classic and Postclassic, though the unit did not go down to
bedrock.
Additional Details: A low structure on its own small platform that comes out of the
interior base of the perimeter wall, perhaps along one access point through it between two
of the Las Torres rises. At approximate western edge of low, dark soil patch that occupies
most of the southeast corner of the site interior.
Structure 33
UTM Coordinates: N 1878597 E 221233 Zone 16Q
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Location: At interior base of southern stretch of perimeter wall, just below center-west
portion of Las Torres
Dimensions: 6.5 m x 6.5 m
Prominence: 0.5 m
Orientation/Alignment: Cardinal
Base Elevation: 184.5 mamsl
Condition: Mostly intact
Associated Excavations: N/A
Chronology: undetermined
Additional Details: N/A
Structure 34
UTM Coordinates: N 1878634 E 221128 Zone 16Q
Location: At site perimeter edge in southwest corner where no perimeter wall rises from
present-day ground surface
Dimensions: 10 m x 4.5 m
Prominence: 0.5 m
Orientation/Alignment: Cardinal
Base Elevation: 186 mamsl
Condition: Looters’ trench along eastern edge.
Associated Excavations: N/A
Chronology: undetermined
Additional Details: N/A
Structure 35
UTM Coordinates: N 1878610 E 221145 Zone 16Q
Location: At site perimeter edge in southwest corner where no perimeter wall rises from
present-day ground surface
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Dimensions: 12 m x 4.5 m
Prominence: 0.5 m
Orientation/Alignment: Intercardinal
Base Elevation: 185 mamsl
Condition: Intact
Associated Excavations: N/A
Chronology: undetermined
Additional Details: N/A
Structure 36
UTM Coordinates: N 1878597 E 221127 Zone 16Q
Location: Southwest corner of site, outside of and below perimeter line
Dimensions: 6 m x 3 m
Prominence: 0.5 m
Orientation/Alignment: Intercardinal
Base Elevation: 179 mamsl
Condition: Intact
Associated Excavations: N/A
Chronology: undetermined
Additional Details: N/A
Structure 37
UTM Coordinates: N 1878591 E 221192 Zone 16Q
Location: At site perimeter edge in southwest corner where no perimeter wall rises from
present-day ground surface, just west of Las Torres
Dimensions: 7.5 m x 4.5 m
Prominence: 0.5 m
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Orientation/Alignment: Unclear, ~17°–197°
Base Elevation: 184 mamsl
Condition: Intact
Associated Excavations: N/A
Chronology: undetermined
Additional Details: N/A
Structure 38
UTM Coordinates: N 1878539 E 221337 Zone 16Q
Location: Group 5
Dimensions: 16 m x 10 m
Prominence: 1.5 m
Orientation/Alignment: Intercardinal
Base Elevation: 177.5 mamsl
Condition: Mostly intact, though a large tree growing adjacent to it has moved around the
ground surface somewhat
Associated Excavations: N/A
Chronology: undetermined
Additional Details: Sits at the southwest corner of the Group 5 platform, overlooking the
transition point where the navigable inlet presently gives way to a dry channel trench.
Structure 39
UTM Coordinates: N 1878583 E 221414 Zone 16Q
Location: Group 5
Dimensions: 22.5 m x 15 m
Prominence: 1 m
Orientation/Alignment: Cardinal
Base Elevation: 177 mamsl
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Condition: Intact
Associated Excavations: N/A
Chronology: undetermined
Additional Details: Large structure that sits at the center of the eastern edge of the Group
5 platform. Descends east directly down to channel trench.
Structure 40
UTM Coordinates: N 1878636 E 221385 Zone 16Q
Location: Group 5
Dimensions: 5.5 m x 4 m
Prominence: 1 m
Orientation/Alignment: Cardinal
Base Elevation: 178 mamsl
Condition: Surface mounding
Associated Excavations: N/A
Chronology: undetermined
Additional Details: Small structure that sits directly at the base of the perimeter wall and
within the direct protection of the ditch-and-bank portion of the trench.
Structure 41
UTM Coordinates: N 1878643 E 221276 Zone 16Q
Location: At the transitional point south of the line of platforms that descends southeast
from Group 1, where incline gives way to more level ground to the south
Dimensions: 4 m x 3 m
Prominence: 0.5 m
Orientation/Alignment: Cardinal
Base Elevation: 185.5 mamsl
Condition: Surface mounding
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Associated Excavations: N/A
Chronology: undetermined
Additional Details: N/A
Structure 42
UTM Coordinates: N 1878606 E 219742 Zone 16Q
Location: Group X1
Dimensions: 9 m x 8.5 m
Prominence: 2 m
Orientation/Alignment: Cardinal
Base Elevation: 188 mamsl
Condition: Looted, with trenches into the eastern, western, and southern faces
Associated Excavations: Pozo 19 in adjacent plaza 5m to the northeast
Chronology: undetermined
Additional Details: Apparent central temple of Group X1
Structure 43
UTM Coordinates: N 1878623 E 219763 Zone 16Q
Location: Group X1
Dimensions: 4.5 m x 4 m
Prominence: 0.5 m
Orientation/Alignment: Cardinal
Base Elevation: 190 mamsl
Condition: Looted, with trenches into the eastern, western, and northern faces
Associated Excavations: Pozo 23 in adjacent plaza 4m to the northwest
Chronology: undetermined
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Additional Details: Low, small structure just below northeast corner of L-shaped upper
platform of group
Structure 44
UTM Coordinates: N 1878612 E 219763 Zone 16Q
Location: Group X1
Dimensions: 3.5 m x 3.5 m
Prominence: 0.5 m
Orientation/Alignment: Cardinal
Base Elevation: 190 mamsl
Condition: Looted, with trench into western face
Associated Excavations: N/A
Chronology: undetermined
Additional Details: Low, small structure at east edge of center of the north-south arm of
the L-shaped upper platform of group
Structure 45
UTM Coordinates: N 1879720 E 220819
Location: Group X2
Dimensions: 42 m x 11.5 m
Prominence: 1 m
Orientation/Alignment: Cardinal
Base Elevation: 204 mamsl
Condition: Intact
Associated Excavations: N/A
Chronology: undetermined
Additional Details: Long, narrow east-west structure that sits north of and below the main
Group X2 platform. May be a platform itself.
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Structure 46
UTM Coordinates: N 1879627 E 220897 Zone 16Q
Location: Group X3
Dimensions: 30 m x 14 m
Prominence: 2 m
Orientation/Alignment: Cardinal, likely faces south
Base Elevation: 210 mamsl
Condition: Intact
Associated Excavations: Pozo 27
Chronology: Terminal Classic
Additional Details: Akin to Structure 22, a long east-west structure that occupies nearly
the entire width of the platform at its northern edge.
Structure 47
UTM Coordinates: N 1879551 E 220888 Zone 16Q
Location: Group X3
Dimensions: 8 m x 6 m
Prominence: 0.5 m
Orientation/Alignment: Cardinal
Base Elevation: 208 mamsl
Condition: Intact
Associated Excavations: Pozo 28
Chronology: Terminal Classic, some Postclassic evidence
Additional Details: Small structure at the very center of the Group X3 platform.
Structure 48
UTM Coordinates: N 1879633 E 221065 Zone 16Q
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Location: Group X4
Dimensions: 4 m x 2 m
Prominence: 0.5 m
Orientation/Alignment: vague, maybe 110°–290°
Base Elevation: 223 mamsl
Condition: Surface mounding
Associated Excavations: N/A
Chronology: undetermined
Additional Details: N/A
Structure 49
UTM Coordinates: N 1879624 E 221056 Zone 16Q
Location: Group X4
Dimensions: 4 m x 2 m
Prominence: 0.5 m
Orientation/Alignment: vague, maybe 110°–290°
Base Elevation: 223 mamsl
Condition: Surface mounding
Associated Excavations: N/A
Chronology: undetermined
Additional Details: N/A
Structure 50
UTM Coordinates: N 1879613 E 221050 Zone 16Q
Location: Group X4
Dimensions: 3.5 m x 2.5 m
Prominence: 0.5 m
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Orientation/Alignment: vague, maybe 110°–290°
Base Elevation: 223 mamsl
Condition: Surface mounding
Associated Excavations: N/A
Chronology: undetermined
Additional Details: N/A
Structure 51
UTM Coordinates: N 1879618 E 221073 Zone 16Q
Location: Group X4
Dimensions: 4 m x 2 m
Prominence: 0.5 m
Orientation/Alignment: vague, maybe 110°–290°
Base Elevation: 223 mamsl
Condition: Surface mounding
Associated Excavations: N/A
Chronology: undetermined
Additional Details: N/A
Structure 52
UTM Coordinates: N 1879753 E 220235 Zone 16Q
Location: Group X5
Dimensions: 8 m x 6 m
Prominence: 0.5 m
Orientation/Alignment: Cardinal
Base Elevation: 215 mamsl
Condition: Intact
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Associated Excavations: N/A
Chronology: undetermined
Additional Details: On its own platform, about 28m west of cenote edge
Structure 53
UTM Coordinates: N 1879678 E 220227 Zone 16Q
Location: Group X5
Dimensions: 3 m x 3 m
Prominence: 0.5 m
Orientation/Alignment: Cardinal
Base Elevation: 220 mamsl
Condition: Surface mounding
Associated Excavations: N/A
Chronology: undetermined
Additional Details: At northwest corner of lower western portion of southern platform in
Group X5.
Structure 54
UTM Coordinates: N 1879676 E 220273 Zone 16Q
Location: Group X5
Dimensions: 4 m x 4 m
Prominence: 0.5 m
Orientation/Alignment: Cardinal
Base Elevation: 221 mamsl
Condition: Surface mounding
Associated Excavations: N/A
Chronology: undetermined
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Additional Details: At northeast corner of upper eastern portion of southern platform of
Group X5.
Structure 55
UTM Coordinates: N 1879597 E 221278 Zone 16Q
Location: Group X8
Dimensions: 5 m x 4 m
Prominence: 0.5 m
Orientation/Alignment: 60°–240°
Base Elevation: 197 mamsl
Condition: Surface mounding
Associated Excavations: N/A
Chronology: undetermined
Additional Details: Small rectangular mound in center of narrow northern segment
(pointing northwest) of Group X8.
Structure 56
UTM Coordinates: N 1879792 E 222221 Zone 16Q
Location: Group X9
Dimensions: 11.5 m x 4.5 m
Prominence: 1 m
Orientation/Alignment: Cardinal
Base Elevation: 184 mamsl
Condition: Intact
Associated Excavations: N/A
Chronology: undetermined
Additional Details: Long structure running north-south, a bit separated to the northeast of
the main cluster of Group X9. Possible platform.
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Structure 57
UTM Coordinates: N 1879782 E 222199 Zone 16Q
Location: Group X9
Dimensions: 9.5 m x 2.5 m
Prominence: 1 m
Orientation/Alignment: Cardinal
Base Elevation: 184 mamsl
Condition: Intact
Associated Excavations: N/A
Chronology: undetermined
Additional Details: Long structure running east-west at northern edge of main Group X9
cluster. Possible platform.
Structure 58
UTM Coordinates: N 1879773 E 222187 Zone 16Q
Location: Group X9
Dimensions: 7 m x 3.5 m
Prominence: 1 m
Orientation/Alignment: Cardinal
Base Elevation: 184 mamsl
Condition: Intact
Associated Excavations: N/A
Chronology: undetermined
Additional Details: Long structure running north-south at western edge of main Group
X9 cluster.
Structure 59
UTM Coordinates: N 1879774 E 222204 Zone 16Q
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Location: Group X9
Dimensions: 3.5 m x 2.5 m
Prominence: 1 m
Orientation/Alignment: Cardinal
Base Elevation: 185 mamsl
Condition: Intact
Associated Excavations: N/A
Chronology: undetermined
Additional Details: N/A
Structure 60
UTM Coordinates: N 1879767 E 222204 Zone 16Q
Location: Group X9
Dimensions: 7 m x 4 m
Prominence: 1 m
Orientation/Alignment: Cardinal
Base Elevation: 185 mamsl
Condition: Intact
Associated Excavations: N/A
Chronology: undetermined
Additional Details: Long structure running north-south at eastern edge of main Group X9
cluster.
Structure 61
UTM Coordinates: N1879754 E222203 Zone 16Q
Location: Group X9
Dimensions: 5 m x 3.5 m
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Prominence: 1 m
Orientation/Alignment: Cardinal
Base Elevation: 186 mamsl
Condition: Intact
Associated Excavations: N/A
Chronology: undetermined
Additional Details: Southernmost structure in Group X9
Summary Group Descriptions
Group 1
UTM Coordinates, center point: N 1878717 E 221209 Zone 16Q
Base Elevation: 204 mamsl
Location: Northern high point of site interior, along eastern edge
Dimensions: 42 m E-W x 42 m N-S
Architecture within: Structure #s 1, 2, 3, 4, 5, 6, 7, 8
Other features: Saqueos 1, 2, 3, 4
Excavations: Pozos 7, 8, E15
Chronology: Late Preclassic through Postclassic
Additional Details: Main ceremonial group of the site, at high point of interior. Series of
stepped platforms runs to it from lake shore at southwest site corner, and a series of
descending platforms runs southeast down from the southeast corner of the plaza.
Extensive looting into major structures within, especially Structures 1, 5, and 6. Based on
Pozos 7 and 8, initially established in Late Preclassic and may have been abandoned for a
time after the Terminal Preclassic. Initial extent was smaller, but was expanded to the
west using large rock fill, likely in the Late Classic. Substantial Late and Terminal
Classic occupation, with only minor indication of Postclassic activity. Final architectural
forms, however, are Late Postclassic or later, as established by the Temple Assemblage
arrangement of the Structure 1 temple, the Structure 2 Open Hall, Structure 7 as the likely
Raised Shrine, Structure 3 as the likely Statue Shrine, and Structure 8 as the Oratorio
(Pugh 2003).
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Group 2
UTM Coordinates, center point: N 1878762 E 221208 Zone 16Q
Base Elevation: 200 mamsl
Location: Immediately below and north of Group 1, also along eastern site edge
Dimensions: 65 m E-W x 43 m N-S
Architecture within: Structure #s 13, 14, 15, 16, 17, 18, 19
Other features: N/A
Excavations: Pozo E16
Chronology: Terminal Classic (from Pozo E16 ceramics); Postclassic (from Structure 19
form)
Additional Details: A plaza below Group 1 to the north that also wraps around the west
and southern base of it. Its northeastern portion rises high, and appears to be eroded
where it meets the steep eastern edge of the site. Looting evident in Structure 16. Less
formally composed than the other plaza groups within the site. The chronology can only
be said to be partial, as Pozo E16 in its southeastern corner was small and shallow.
Group 3
UTM Coordinates, center point: N 1878918 E 221193 Zone 16Q
Base Elevation: 201 mamsl
Location: Northern high point of site interior, north of central swale and centered E-W
Dimensions: 16 m E-W x 26 m N-S
Architecture within: Structure #s 21, 22, 23, 24
Other features: N/A
Excavations: Pozos 9 and 11
Chronology: Late Preclassic to Postclassic
Additional Details: The smaller counterpart to Group 1 to the north, the group sits at the
second-highest point of the site interior. It is smaller and contains fewer structures than
Group 1, though it has a corresponding series of stepped platforms extending down from
one of its corners, in this case to the southwest. Downhill off of the plaza to the west the
ground is steep and appears to be crossed by three terrace lines, though these were
difficult to see clearly for the extensive undergrowth. That slope continues down to a
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gully that reaches its nadir just before rising again up the interior wall of the high western
enceinte wall. The chronology was established primarily from Pozo 9, though the strata
within that 1x1 were somewhat mixed.
Group 4
UTM Coordinates, center point: N 1878954 E 221242 Zone 16Q
Base Elevation: 197 mamsl
Location: About 25 m northeast of Group 3, near east site edge
Dimensions: 17 m NW-SE x 30 m SW-NE
Architecture within: Structure #s 25, 26, 27, 28
Other features: Two likely staircases: one running downhill to the northeast and
measuring 9 m long by 14 m wide, the other running downhill to the southeast measuring
17 m long by 7.5 m wide.
Excavations: Pozo 10
Chronology: Terminal Classic to Postclassic
Additional Details: Though the alignments were for the most part clearly-defined on the
surface, Group 4 was one of the most difficult to map in. Overgrowth, combined with
looters’ trenches and other jumbling of the surface (likely the result of shallow soil cover
over bedrock), made it difficult to establish certain architectural aspects with certainty.
Overall, though, appears as an intercardinally-oriented group below nearby Group 3, with
only Terminal Classic and Postclassic occupation evident in Pozo 10, the single, shallow
excavation within.
Group 5
UTM Coordinates, center point: N 1878576 E 221379 Zone 16Q
Base Elevation: 177 mamsl
Location: Extending outward from exterior base of enceinte at its southwest corner
Dimensions: 99 m E-W x 175 m N-S
Architecture within: Structure #s 38, 39, 40
Other features: Dry channel runs along exterior below platform edge to the south and east
Excavations: Pozos 29, 30, 31, 32, 33
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Chronology: Only Terminal Classic in the plaza itself, though the adjacent ditch-andbank excavations and enceinte exterior units establish a Late Preclassic initial phase in
the area along with Postclassic activity
Additional Details: A large plaza that has two divergent sections. The broad southern
portion is generally flat and defined by the dry channel that encloses it to the south and
east. Little buildup of material is present along the interior bank of the channel in these
parts. Most of this section lies in an adjacent property, an open cow pasture that the
project did not have access to work within, and so was only mapped visually. The
northern portion, a narrow stretch squeezed by the enceinte exterior to the west and a
moderately steep rise to the east, is where the ditch-and-bank feature is most prominent
and observable on the surface. Excavations focused on the northern section.
Group X1
UTM Coordinates, center point: N 1878612 E 219749 Zone 16Q
Base Elevation: 188 mamsl
Location: Along north shore of Lake Macanché, on a slight projection into the lake that
rises abruptly from the shoreline
Dimensions: 37 m E-W x 31 m N-S
Architecture within: Structure #s 42, 43, 44
Other features: Staircase facing north, 8.5 m long by 6 m wide
Excavations: Pozos 19, 20, 21, 22, 23, 24
Chronology: Late Preclassic to Terminal Classic/Postclassic
Additional Details: Located on a steep rise along the northern shore of the lake, the group
is at an auspicious spot that bumps out into the lake and offers broad views to the east,
west, and south, including clear lines to Macanché Island and Muralla de León. Structure
42 is central to the group and heavily looted, with three large trenches dug toward the
center from various angles. Locals who were old enough to remember shared stories of
discoveries within in the late 1970s of a rich tomb containing a large amount of jade. The
discovery of buried walls within Pozos 20 and 24 suggests a major augmentation event in
the Late or Terminal Classic that extended the platform to the north (and noticeably
increased its elevation). Looting was thorough, with trenches as well into the other two
structures within the group (Structures 43 and 44).
Group X2
UTM Coordinates, center point: N 1879658 E 220797 Zone 16Q
Base Elevation: 208 mamsl
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Location: Hilltop group just southwest of Juleque El Burro, about 50 m northwest of
Group 3
Dimensions: 44 m E-W x 81 m N-S
Architecture within: Structure # 45
Other features: Looters’ trenches at northeast corner and just south of main platform
Excavations: Pozos 25 and 26
Chronology: Late and Terminal Classic
Additional Details: Set on a rise right where the land begins to funnel as one moves west
to east south of Juleque El Tintal and north of Juleque El Burro, the group consists of a
main upper plaza measuring 24 m east-west by 26 m north-south around which are some
stepped platforms. Structure 45, 40 m north of the main plaza and 4 m lower in elevation,
may in fact be a separate platform rather than a structure. Clear signs of looting activity
occur below the main plaza immediately to the northwest and south, and some rock piling
within the main plaza may also be the result of modern digging activity. The two
excavations into the main plaza terminated after four or five levels at either hard bedrock
or sterile tierra blanca, indicating that the entirety of the occupation here dates to the Late
and Terminal Classic.
Group X3
UTM Coordinates, center point: N 1879559 E 220867 Zone 16Q
Base Elevation: 209 mamsl
Location: Hilltop group southwest of Juleque El Burro, about 50 m southeast of Group
X2
Dimensions: 37 m E-W x 147 m N-S
Architecture within: Structure #s 46 and 47
Other features: N/A
Excavations: Pozos 27 and 28
Chronology: Terminal Classic, with some Postclassic
Additional Details: Located immediately southeast of Group X2 with a swale separating
the two, this long and somewhat featureless platform serves, in conjunction with Group
X2, to effectively cover all high ground running north-south between the western edges
of Juleque El Tintal to the north and Juleque El Burro to the south. Though tree-covered
today and only visible in specific locations, the great prominence of the group allows for
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a broad viewshed from its southern edge, with easy sightlines to Muralla de León and a
large portion of Lake Macanché, to its southern shoreline and beyond. Structure 46 at its
northern end appears to be simply leveled bedrock, a natural rise that was formalized into
an upper platform, while the rocky pile of Structure 47 roughly in the center of the
platform betrayed no evidence as to a possible function or even occupational levels. The
Terminal Classic dominance of the ceramics, along with some Postclassic sherds in Level
1 of Pozo 28, indicate the limited, mid to late period occupation here in line with what is
seen at other nearby hilltop groups.
Group X4
UTM Coordinates, center point: N 1879624 E 221057 Zone 16Q
Base Elevation: 223 mamsl
Location: South of Juleque El Burro, about 140 m east of Group X3, at the top of a steep
rise from the shoreline of the juleque
Dimensions: 40 m E-W x 43 m N-S
Architecture within: Structure #s 48, 49, 50, 51
Other features: A north-south channel 1.5 m wide exists at the southwest corner of the
site, formed by two protruding square blocks measuring 2 m by 2 m each.
Excavations: N/A
Chronology: Undetermined
Additional Details: This somewhat irregularly-shaped hilltop group contained the four
structures mentioned, all poorly-defined and simply noted as small mounds on the
surface. The terrain to the north slopes sharply down to the shore of Juleque El Tintal.
This group also marks the highest-elevation occupation noted by the project survey.
While compelling, no further context was observed on the surface for the channel located
at the southwest corner of the group, and a deeper understanding would only be attainable
through excavation, which was beyond the budget and time constraints of the field
season.
Group X5
UTM Coordinates, center point: N 1879715 E 220224 Zone 16Q
Base Elevation: 215 mamsl (northern platform); 221 mamsl (southern platform)
Location: Immediately west of large cenote. About 830 m north of northern Lake
Macanché shoreline and 755 m west of southwestern shoreline of Juleque El Burro.
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Dimensions: 21 m E-W x 13 m N-S (northern platform); 51 m E-W x 17 m N-S (southern
platform)
Architecture within: Structure #s 52, 53, 54
Other features: Large cenote to the immediate east
Excavations: N/A
Chronology: Undetermined
Additional Details: The group consists of two adjacent, parallel platforms discovered in
the process of documenting the area around the large cenote early in the 2018 field
season. The cenote itself is roughly circular and measures 200 m in diameter by at least
100 m deep. The two platforms and the structures atop them were readily visible on the
ground surface, as the area is presently a cow pasture and so devoid of foliage other than
grass cover. The moderately high elevation, among the highest documented by the project
and located in the shadow of higher ground to the immediate north, would have offered
extensive sightlines in the past as today, including to Lake Petén-Itzá 7 km to the west.
Group X6
UTM Coordinates, center point: N 1880182 E 220938 Zone 16Q
Base Elevation: 161 mamsl
Location: Peninsula at northwest corner of Juleque El Tintal
Dimensions: 66 m E-W x 86 m N-S
Architecture within: N/A
Other features: A 20 m wide channel cuts across the entire neck of the peninsula
Excavations: N/A
Chronology: Undetermined
Additional Details: A raised peninsula that today is mostly overgrown, it was unclear
based on the quick survey performed whether any structures were present on the surface.
The top is flat, angled at the edges, and covered in cut stone, and a ceramic sherd was
observed on the surface almost immediately. However little the upper portion was
characterized, the neck of the peninsula was free of foliage, permitting clear observation
of a channel, apparently artificial, about 20 m wide running east-west. Local worker
Gerson DeJesus Rivera Lopez noted that when the water level of the juleque rises, the
channel fills with water.
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Group X7
UTM Coordinates, center point: N 1879537 E 221121 Zone 16Q
Base Elevation: 214 mamsl
Location: Between Juleque El Tintal and Juleque El Burro, about 56 m southeast of
Group X4
Dimensions: 36 m E-W x 34 m N-S
Architecture within: N/A
Other features: Apparent saqueo in southern half
Excavations: N/A
Chronology: Undetermined
Additional Details: Few details of note in this group, other than its moderate prominence
(though it sits substantially lower than nearby Group X4 to the northwest) and the
apparent looters’ pit within.
Group X8
UTM Coordinates, center point: N 1879575 E 221293 Zone 16Q
Base Elevation: 197 mamsl
Location: 45 m south of south-central shoreline of Juleque El Tintal, at the top of a steep
rise from that shoreline
Dimensions: 77 m NW-SE x 26 m SW-NE
Architecture within: Structure # 55
Other features: Two looters’ pits: one near the northwest corner of the platform, the other
in the center of Structure 55.
Excavations: N/A
Chronology: Undetermined
Additional Details: A long platform that narrows in its northwestern portion, there was
little to note along its surface other than the structure and looters’ pits.
Group X9
UTM Coordinates, center point: N 1879768 E 222194 Zone 16Q
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Base Elevation: 185 mamsl
Location: 848 m northeast of Juleque Este and 274 m southeast of Juleque El Botanal
Dimensions: 40 m E-W x 42 m N-S
Architecture within: Structure #s 56, 57, 58, 59, 60, 61
Other features: Depression at center of main grouping measuring about 11 m E-W by 18
m N-S, surrounded by Structures 57, 58, 59, 60, and 61
Excavations: N/A
Chronology: Undetermined
Additional Details: Encountered in moderately heavy foliage near a modern path at the
direction of Gerson DeJesus Rivera Lopez, the group contains the northeastern-most
features documented by the project. The structures/platforms were clearly defined despite
the plant growth atop them. However, the enduring mystery is the depression that lies at
the center of the main cluster of mounds here. Gradually descending to about 1m below
the surrounding ground surface, it was initially unclear if the depression reflected modern
or ancient activity. Further investigation of the mounds surrounding it, including looters’
pits atop some, convinced the project members including the author that the mounds and
depression represented a pre-modern architectural cluster.
Group X10
UTM Coordinates, center point: N 1879430 E 222106 Zone 16Q
Base Elevation: 178 mamsl
Location: 578 m northeast of Juleque Este
Dimensions: 18 m E-W x 14 m N-S
Architecture within: N/A
Other features: Looters’ pit at center of larger platform to south
Excavations: N/A
Chronology: Undetermined
Additional Details: Two small platforms adjacent to each other, encountered in thick
overgrowth about 30 m off of the modern path nearby. They are small constructions,
jumbled due to looting and difficult to characterize further due to foliage.
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Group X11
UTM Coordinates, center point: N1879219 E221786 Zone 16Q
Base Elevation: 195 mamsl
Location: 164 m northeast of Juleque Este
Dimensions: 7 m NW-SE x 30 m SW-NE
Architecture within: N/A
Other features: General dry channel, within which is a narrower channel cut into bedrock
and two separate pooling features
Excavations: Pozos 34, 35, 36, 37
Chronology: Terminal Classic to Postclassic, with some evidence for Late Preclassic and
Late Classic
Additional Details: A broader dry channel flowing downhill along a 240° bearing was
first encountered about 60 m north of the group, where a modern path crosses it. It was
observed from the path to extend in a straight line in either direction, and measured about
6 m wide. Shortly thereafter, the path turns and runs alongside the channel, which traces
the nadir of slopes descending from high points to the northwest and southeast and is said
by local workers to continue in a straight line to the northeast shore of Juleque Este,
about 255 m from the road crossing where it was first observed. The cut channel above
the lower of the two pools that form Group X11 was observed from the path while the
hike continued, and after initial photographs, measurements, and GPS point collection
was performed, it was decided to return later in the 2018 season to excavate and further
document the features. They include:
•
•
•

An upper pool, approximately 6 m long by 3.5 m wide and 1m deep. At the base,
a channel measuring 30 cm across and 20 cm deep was cut into the bedrock.
A cut channel, roughly 5 m long and 70 cm deep. It followed the same line as the
general channel base observed within the group and beyond in either direction,
but its great depth was unique within the area
A lower pool, 5.5 m long by 3 m wide and up to 1 m deep, immediately below the
cut channel. Its deepest portion is the northern part that the channel would have
cascaded into, and the slow rise beyond back to the regular level of the general
channel would have led to substantial pooling activity.

While Terminal Classic ceramics dominated and some Postclassic were seen as well, a
few ceramics (N=11) indicated a Terminal Late Classic date, while the two ceramics
recovered from screening the cut channel soil produced a Late Preclassic date. A
Terminal Classic construction date is inferred from the majority of ceramics recovered.
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The excavations are detailed individually below, and organized according to the four
categories established in Chapter 6 (see Table 6.3). For each unit, UTM coordinates are of the
centerpoint, while depth indicates the depth below ground surface as measured in the northeast
corner unless otherwise indicated. Units that were discussed in Chapter 7 are included here as
well for completeness, though only basic information is provided for them here. For full
descriptions of those units and images related to them, refer to the relevant portions of Chapter 7.
Type 1 Excavations
Pozos E15 and E16 are included as this type as well as Type 3; full descriptions of each
are provided in the Type 3 section below.
Pozo 1
UTM Coordinates: N 1878670 E 221327 Zone 16Q
Location: Immediately below and southeast of lowest platform edge of series of stepped
platform extending southeast down from Group 1
Horizontal Dimensions: 0.5 m x 0.5 m
Surface Elevation: 189 mamsl
Depth: 0.4 m
Number of Levels: 2
Ceramic Chronology: Terminal Classic/Postclassic (Level 2) to Postclassic (Level 1)
Additional Details: While the 50x50s were placed with the primary purpose of
uncovering hidden architecture, they were also used as probes into the matrix of various
contexts across the surface of the site. This unit explored the area just off of the series of
stepped platforms in the southeast section of the site and the apparent channel formed off
of its eastern edge. An uneven floor stratum cut across Level 2 and parts of Level 1,
mostly jumbled but sitting atop a more level, intact floor four centimeters above the base
of excavation. Intact stratigraphy overall was suggested by the Postclassic Level 1
designation and the Terminal Classic/Postclassic Level 2 designation.
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Pozo 2
UTM Coordinates: N 1878595 E 221337 Zone 16Q
Location: Within the low, flat stretch extending outward from the interior base of the
enceinte across a large portion of the southeast interior of the site
Horizontal Dimensions: 0.5 m x 0.5 m
Surface Elevation: 181 mamsl
Depth: 0.4 m
Number of Levels: 2
Ceramic Chronology: Terminal Classic (both levels)
Additional Details: This unit investigated the southeast interior of the site, an area
apparent from surface observations as mostly level, protected by a high constructed
portion of the enceinte, and moderately treeless. Both layers were indicated as Terminal
Classic, and only subtle changes characterized the differences between the three strata
that were designated within. Some medium-sized white stones within formed a possible
alignment running east-west, perhaps an extension of the interior enceinte architecture,
but didn’t give way to a wall or any continuation below. The stratigraphy anticipated the
more complete picture by Pozo 41, dug nearby in 2018.
Pozo 3
UTM Coordinates: N 1878678 E 221351 Zone 16Q
Location: In flat area that appears to be a channel running north-south between the
enceinte to the east and a platform edge to the west, about 12 m due south of Pozo 16
Horizontal Dimensions: 0.5 m x 0.5 m
Surface Elevation: 185 mamsl
Depth: 0.4 m
Number of Levels: 2
Ceramic Chronology: Terminal Classic (both levels)
Additional Details: The unit was placed to test the apparent channel, and returned only
Terminal Classic material. A thin, 5 cm humus layer gave way to a dark gray soil full of
collapse stone likely descended from the nearby enceinte to the east. This latter layer
continued all the way to the base of excavation at 40 cm below ground surface, and no
architecture was present within.
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Pozo 4
UTM Coordinates: N 1878701 E 221280 Zone 16Q
Location: In center of apparent narrow channel running northwest-southeast between
enceinte interior and long side of series of stepped platforms running southeast down
from Group 1.
Horizontal Dimensions: 0.5 m x 0.5 m
Surface Elevation: 193 mamsl
Depth: 0.4 m
Number of Levels: 2
Ceramic Chronology: Terminal Classic (Level 2) to Terminal Classic/Postclassic (Level
1)
Additional Details: The small channel tested by this pit seems to turn and connect to the
wider one tested by Pozo 3 below. A similar Terminal Classic date was assigned to both
levels, though some Postclassic appears in Level 1 as well. Some large rocks were
encountered at the base of Level 2, below a soft gray stratum that extended from the last
few centimeters of Level 1 and contained some small stones, likely collapse from the
adjacent enceinte interior.
Pozo 5
UTM Coordinates: N 1878683 E 221274 Zone 16Q
Location: In the center of the second of three stepped platforms running southeast down
from Group 1
Horizontal Dimensions: 0.5 m x 0.5 m
Surface Elevation: 195 mamsl
Depth: 0.15 m
Number of Levels: 1
Ceramic Chronology: Terminal Classic/Postclassic
Additional Details: Located only about 15 m to the south and slightly west of Pozo 4, this
unit was intended to characterize the surface of one of the stepped platforms. Excavation
had to be terminated at a maximum of 15 cm below ground surface, as bedrock extended
across the entirety of the unit at that point. A thin humus layer gave way to a gray soil
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containing some small stones. As in the other 50x50s, the stratum was characterized as
Terminal Classic/Postclassic.
Pozo 6
UTM Coordinates: N 1878605 E 221267 Zone 16Q
Location: Immediately north of and below the low platform on which Structure 32 sits
Horizontal Dimensions: 0.5 m x 0.5 m
Surface Elevation: 183 mamsl
Depth: 0.4 m
Number of Levels: 2
Ceramic Chronology: Terminal Classic and Postclassic (Level 2); Level 1 had just
Terminal Classic
Additional Details: The location was similar to that of Pozo 2, though it sat on slightly
higher ground and adjacent to the surface architecture of Structure 32. It likewise
anticipated the deeper stratigraphy seen later in Pozo 41. A rich dark black soil extended
from the ground surface to the termination of excavation at 40 cm below ground surface,
and the Terminal Classic/Postclassic dating established further that occupation in those
times (and across that interface) was widespread across the site.
Pozo 7
UTM Coordinates: N 1878724 E 221203 Zone 16Q
Location: Structure 2, against interior back wall
Horizontal Dimensions: 1 m x 1 m
Surface Elevation: 204 mamsl
Depth: 2.81 m
Number of Levels: 12
Ceramic Chronology: Late Preclassic (Level 10) to Terminal Classic/Postclassic (Level
1)
Additional Details: See full description in Chapter 7
Pozo 8
UTM Coordinates: N 1878725 E 221194 Zone 16Q
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Location: Atop Structure 2 platform, outside of western wall of structure
Horizontal Dimensions: 1 m x 1 m
Surface Elevation:204 mamsl
Depth: 2.36 m
Number of Levels: 10
Ceramic Chronology: Late Preclassic (Level 10) to Terminal Classic/Postclassic (Level
1)
Additional Details: See full description in Chapter 7
Pozo 9
UTM Coordinates: N 1878927 E 211193 Zone 16Q
Location: Center of Structure 22
Horizontal Dimensions: 1 m x 1 m
Surface Elevation: 201 mamsl
Depth: 1.68 m
Number of Levels: 9
Ceramic Chronology: Late Preclassic to Terminal Classic/Postclassic
Additional Details: See full description in Chapter 7
Pozo 10
UTM Coordinates: N 1878953 E 221243 Zone 16Q
Location: Center of Group 4 plaza at northeast corner of Structure 28
Horizontal Dimensions: 1 m x 1 m
Surface Elevation: 197 mamsl
Depth: 0.34 m
Number of Levels: 2
Ceramic Chronology: Terminal Classic and Postclassic (both levels)
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Additional Details: Placed into the plaza to test its chronology and possibly characterize
Structure 28 adjacent to it, the unit was surprisingly shallow, as it encountered bedrock
across it less than half a meter below ground surface. Some leveling was done using
flooring material directly upon the rock surface. Both layers indicate Terminal Classic
and Postclassic occupation, indicating likely Terminal Classic construction and
continuous occupation from there. It is possible that the Terminal Classic episode
involved clearing down to bedrock and thereby destroying evidence of earlier occupation,
but there is no way to know if that is true
Pozo 11
UTM Coordinates: N 1878931 E 221204 Zone 16Q
Location: Ramp or platform extension off the northeast corner of Group 3
Horizontal Dimensions: 1 m x 1 m
Surface Elevation: 199 mamsl
Depth: 0.53 m
Number of Levels: 4
Ceramic Chronology: Terminal Classic (Level 2) to Postclassic (Levels 1 & 3)
Additional Details: Placed on a flat, low platform extension off of Group 3, the unit was
intended to explore the general chronology of the area. As in Pozo 10, bedrock was
encountered surprisingly quickly, with an 11 cm to 21 cm layer of culturally sterile tierra
blanca (Level 4) overlaying bedrock. The ceramics within were a mix of Terminal
Classic and Postclassic, and the inverted trend where the older material is higher indicates
that the strata are not properly intact, or (more likely) that they all represent Postclassic
activity.
Pozo 12
UTM Coordinates: N 1878625 E 221093 Zone 16Q
Location: On a flat stretch in the southwest corner of the site, one of the last “steps” down
in the series that extends from Group 1 down to the lake shoreline. Immediately adjacent
to present-day walking path.
Horizontal Dimensions: 1 m x 1 m
Surface Elevation: 173 mamsl
Depth: 0.34 m
Number of Levels: 4
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Ceramic Chronology: N/A (Artifacts Missing)
Additional Details: The terrace on which the pozo is located extends around the western
base of the site, providing the setting for the modern walking path through the fairly
dense foliage covering it. The purpose of the unit was to date the area and test for
evidence of what manner of occupation may have taken place along it. Two floors or
leveling events appear within the stratigraphy of the unit, neither of which is clearly
defined. The artifacts from the excavation were lost before they could be analyzed.
Pozo 13
UTM Coordinates: N 1878619 E 221112 Zone 16Q
Location: On a small ledge southwest of and below the site perimeter, about 20 m eastsoutheast of Pozo 12
Horizontal Dimensions: 1 m x 1 m
Surface Elevation: 180 mamsl
Depth: 0.50 m
Number of Levels: 5
Ceramic Chronology: Early Classic (Levels 2 & 3); other artifacts from Levels 1, 4, and 5
missing
Additional Details: Like Pozo 12, was placed with the intention of characterizing the
chronology and manner of occupation in this area. A thin, somewhat light in color humus
layer gave way to a second level of broken floor atop a white floor, intact along the north
side and fragmentary in the southern half. The broken portion was excavated as Level 3
and the intact portion as Level 4. Level 5 below was a culturally sterile tierra blanca.
Excavation was terminated after about 8 cm to 20 cm of removal of Level 5, as the layer
was leveled out and no materials were coming out of it. The only two layers that had their
ceramics analyzed, Levels 2 and 3, indicated Early Classic occupation.
Saqueo 1
UTM Coordinates: N 1878694 E 221207 Zone 16Q
Location: Into front (south) face of Structure 6 at southern edge of Group 1
Horizontal Dimensions: 6 m north-south x 1.5–2 m east-west
Surface Elevation: 201 mamsl to 204 mamsl
Depth: 2 m
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Number of Levels: 1 (Cleanup)
Ceramic Chronology: Late Classic
Additional Details: See full description in Chapter 7
Saqueo 2
UTM Coordinates: N 1878718 E 221219 Zone 16Q
Location: Into front (western) face of Structure 1 along eastern edge of Group 1
Horizontal Dimensions: 10 m east-west x 2.5–3 m north-south
Surface Elevation: 204 mamsl to 207 mamsl
Depth: 3 m
Number of Levels: 3 (All Cleanups)
Ceramic Chronology: Early/Late Classic (Cleanup 3) to Late/Terminal Classic (Cleanup
2)
Additional Details: See full description in Chapter 7
Saqueo 3
UTM Coordinates: N 1878736 E 221211 Zone 16Q
Location: Into front (northern) face of Structure 5 at northern edge of Group 1
Horizontal Dimensions: 8 m north-south x 3 m east-west
Surface Elevation: 201 mamsl to 204 mamsl
Depth: 2 m
Number of Levels: 2 (Both Cleanup)
Ceramic Chronology: Late Classic (both proveniences)
Additional Details: See full description in Chapter 7
Saqueo 4
UTM Coordinates: N 1878712 E 221230 Zone 16Q
Location: Into back side of Structure 1, facing east/southeast
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Horizontal Dimensions: 7 m east-west x 2 m north-south
Surface Elevation: 204 mamsl to 207 mamsl
Depth: 2.9 m
Number of Levels: 2 (Both Cleanup)
Ceramic Chronology: Early/Late Classic (Cleanup 2)
Additional Details: See full description in Chapter 7
Type 2 Excavations
Pozo 14
UTM Coordinates: N 1878592 E 221349 Zone 16Q
Location: Near top of wall at interior of southwest site corner
Horizontal Dimensions: 2 m x 2 m
Surface Elevation: 182 mamsl
Depth: 2.35 m
Number of Levels: 13
Ceramic Chronology: Middle Preclassic (Levels 10 & 11 in Pozo 14c) or Late Preclassic
(Level 12) to Late Preclassic (Level 3); Late Classic at base (Levels 10 & 11) of Pozo
14b
Additional Details: See full description in Chapter 7
Pozo 15
UTM Coordinates: N 878576 E 221327 Zone 16Q
Location: Atop high portion of enceinte in southwest corner of the site
Horizontal Dimensions: 1 m x 1 m
Surface Elevation: 185 mamsl
Depth: 0.95 m
Number of Levels: 9
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Ceramic Chronology: Terminal Early Preclassic (Level 9) to Late Classic (Level 4)
Additional Details: See full description in Chapter 7
Pozo 16
UTM Coordinates: N 1878691 E 221349 Zone 16Q
Location: Likely entry point at northeast corner of wide southern section of the site
Horizontal Dimensions: 3 m x 1 m
Surface Elevation: 184 mamsl
Depth: 1.58 m
Number of Levels: 6
Ceramic Chronology: Late Preclassic (Level 5) to Terminal Classic (Level 1)
Additional Details: See full description in Chapter 7
Pozo 17
UTM Coordinates: N 1878692 E 221341 Zone 16Q
Location: Near the top of the sloping exterior of the enceinte, about 6 m west of Pozo 16
Horizontal Dimensions: 3 m x 1 m
Surface Elevation: 185 mamsl
Depth: 2.13 m
Number of Levels: 6
Ceramic Chronology: N/A (no datable ceramics recovered)
Additional Details: See full description in Chapter 7
Pozo 18
UTM Coordinates: N 1878686 E 221355 Zone 16Q
Location: At apex of enceinte as it rises to the southeast from the likely entry point
marked by Pozo 16; about 4.5 m southeast of Pozo 16
Horizontal Dimensions: 4 m x 1 m
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Surface Elevation: 186 mamsl
Depth: 1.03 m
Number of Levels: 3
Ceramic Chronology: Terminal Classic (Levels 1 & 2); no other artifacts recovered
Additional Details: Initially laid in as a 1x1 with the corners pointed to the cardinal
directions (and thus rotated 45° from the typical unit alignment), the unit was
subsequently expanded an additional 3 m to the northwest to better capture the
architecture within. Ultimately no alignments were uncovered, and only a poorly-defined,
possible floor within Level 3 was identified. Dark brown soil was present throughout, and
the unit offered little in the way of new information other than to confirm the jumbled
rocky construction of the enceinte and that the upper levels here date to the Terminal
Classic. Presumably, deeper excavation may have uncovered earlier forms and diagnostic
ceramics as, for example, in Pozos 14 and 15. However, the difficulty in removing the
larger stones and the end of the field season prevented further exploration within the unit.
Pozo 29
UTM Coordinates: E 1878671 E 221387 Zone 16Q
Location: Spanning the ditch-and-bank complex in its entirety about 55 m south of the
shore of Juleque Este
Horizontal Dimensions: 12 m x 1 m
Surface Elevation: 177 mamsl to 178 mamsl
Depth: 2.23 m
Number of Levels: 8
Ceramic Chronology: Late Preclassic (Levels 4-6) to Terminal Classic (Level 1)
Additional Details: See full description in Chapter 7
Pozo 30
UTM Coordinates: N 1878665 E 221370 Zone 16Q
Location: On the steep downslope descending along the exterior of the enceinte running
downhill to the east just above Group 5
Horizontal Dimensions: 2 m x 1 m
Surface Elevation: 184 mamsl
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Depth: 0.76 m
Number of Levels: 3
Ceramic Chronology: (possible) Late Preclassic (Level 2) to Postclassic (Level 1)
Additional Details: See full description in Chapter 7
Pozo 31
UTM Coordinates: N 1878691 E 221372 Zone 16Q
Location: Flat plaza in narrow northern extent of Group 5, between bank and base of
enceinte
Horizontal Dimensions: 2 m x 1 m
Surface Elevation: 177 mamsl
Depth: 0.37 m
Number of Levels: 2
Ceramic Chronology: Terminal Classic (both levels)
Additional Details: See full description in Chapter 7
Pozo 32
UTM Coordinates: N 1878655 E 221384 Zone 16Q
Location: Flat plaza in southern part of narrow northern extent of Group 5, between bank
and base of enceinte
Horizontal Dimensions: 2 m x 1 m
Surface Elevation: 178 mamsl
Depth: 0.39 m
Number of Levels: 2
Ceramic Chronology: Terminal Classic (both levels)
Additional Details: Similar to Pozo 31 in its orientation and placement into a flat portion
of Group 5, and located about 37 m south of it. It likewise was dug as two levels and
encountered a hard, flat bedrock at its base, in this case about 30–40 cm below ground
surface. And once again like Pozo 31, the only ceramics found throughout were Terminal
Classic.
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Pozo 33
UTM Coordinates: N 1878621 E 221367 Zone 16Q
Location: On the steep downslope descending along the exterior of the enceinte running
downhill to the east just above Group 5
Horizontal Dimensions: 2 m x 1 m
Surface Elevation: 182 mamsl
Depth: 1.2 m
Number of Levels: 6
Ceramic Chronology: Late Preclassic (Levels 5 & 6) to Terminal Classic
Additional Details: Similar to Pozo 30, this unit was placed running east-west along the
steep eastern slope of the enceinte. Likewise, hard bedrock was encountered at the base
of the upper, western half, while a softer, sterile tierra blanca formed the base of the
eastern half. Some bedrock modification may be present in the base of the western half,
but it was not as clearly-defined as in Pozo 30.
Pozo 38
UTM Coordinates: N 1878572 E 221266 Zone 16Q
Location: Along steep downslope running south off the central portion of the southern
section of the enceinte, where the constructed upper portion appears to interface with the
natural landform
Horizontal Dimensions: 3 m x 1 m
Surface Elevation: 182 mamsl
Depth: 0.48 m (southern third)
Number of Levels: 3
Ceramic Chronology: Terminal Classic (Level 2); no other artifacts recovered
Additional Details: A steep and difficult-to-excavate unit, its intent was to characterize
the exterior face of the enceinte and to expose the base of the constructed portion. Very
few artifacts were recovered throughout, and they were all in Level 2, which was dated to
the Terminal Classic. The base of the unit consisted of a plaster floor laid over bedrock,
which in the upper, northern portion was hard and to the south was a looser tierra blanca.
Jumbled stucco fragments appeared throughout Level 3, and appear to have been a floor
that created smooth terraces along the downslope.
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Pozo 39
UTM Coordinates: N 1878569 E 221295 Zone 16Q
Location: Exterior of upper portion of enceinte along its southern portion, directly south
of a saddle between two rises along the enceinte
Horizontal Dimensions: 3 m x 1 m
Surface Elevation: 184 mamsl
Depth: 0.86 m
Number of Levels: 4
Ceramic Chronology: Terminal Classic (Level 3) to Postclassic (Level 2)
Additional Details: See full description in Chapter 7
Pozo 40
UTM Coordinates: N 1878558 E 221283 Zone 16Q
Location: Along steep downslope running south off the central portion of the southern
section of the enceinte, where the constructed upper portion appears to interface with the
natural landform
Horizontal Dimensions:
Surface Elevation: 177 mamsl
Depth: 0.93 m
Number of Levels: 4
Ceramic Chronology: Late Preclassic (Level 4) to Terminal Classic (Level 2)
Additional Details: Placed with its long edge running north-south, the unit was placed
similarly to Pozo 38 at the base of the upper portion of the enceinte, where the downslope
has an inflection point, though slightly lower than Pozo 38. Some possible single-course
stone alignments were observed and documented as excavation proceeded downward, but
nothing was clearly defined except for the large stones present in the northern sidewall,
which marked the transition as observed on the surface as the inflection point. Downslope
to the south was steep throughout the unit, but less so than to the north, matching what
was seen in Pozo 38. Excavation terminated after Level 4, a culturally-sterile tierra
blanca that continued at the base.
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Pozo E14
UTM Coordinates: N 1878722 E 221246 Zone 16Q
Location: Along eastern site perimeter where no surface evidence of the enceinte exists,
about 6 m due east of base of Structure 1.
Horizontal Dimensions: 4 m x 1 m
Surface Elevation: 200 mamsl
Depth: 1.43 m
Number of Levels: 4 proveniences, separated horizontally
Ceramic Chronology: Terminal Late Classic to Terminal Classic
Additional Details: See full description in Chapter 7
Trinchera 1
UTM Coordinates: N 1878590 E 221344
Location: Interior downslope and base of enceinte at southeast site corner
Horizontal Dimensions: 6.5 m x 1 m
Surface Elevation: 181 mamsl to 182 mamsl
Depth: 2.87 m
Number of Levels: 10
Ceramic Chronology: Late Preclassic (Level 8) to Terminal Classic (Level 1); Late
Classic in Level 9
Additional Details: See full description in Chapter 7
Saqueo 5
UTM Coordinates: N 1878949 E 221136 Zone 16Q
Location: Into interior face of enceinte on a stretch where it runs north-south along the
western site edge, is moderately prominent, and creates a channel to the interior
Horizontal Dimensions: 4.5 m east-west x 2 m north-south
Surface Elevation: 185 mamsl to 186 mamsl
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Depth: 3 m
Number of Levels: 3 Cleanups
Ceramic Chronology: Late Classic to Terminal Late Classic
Additional Details: See full description in Chapter 7
Saqueo 6
UTM Coordinates: N 1878991 E 221132 Zone 16Q
Location: Into exterior face of enceinte roughly 41 m north of Saqueo 5, a stretch where
it still runs north-south
Horizontal Dimensions:4 m east-west x 2 m north-south
Surface Elevation: 188 mamsl
Depth: 1.2 m
Number of Levels: 1 Cleanup
Ceramic Chronology: Late Classic
Additional Details: Features encountered include:
•
•
•

Leveling 1, a greyish-brown soil that measures 1 m above bedrock. This fill
contains 5–10% pebbles and 1% cultural inclusions.
Wall 1, composed of large rocks placed in three courses on the exterior face of the
enceinte. The rocks are placed on gray-brown soil with inclusions, possibly a
substructure.
Floor 1, which is white, as in Saqueo 7, and measures 18 cm in width. It does not
have a well-defined surface, is loose, and could be a mortar leveling.

The modest number of ceramics recovered were all placed into the same provenience,
which was dated to the Terminal Late Classic.
Saqueo 7
UTM Coordinates: N1878998 E221135 Zone 16Q
Location: Into exterior face of enceinte about 3 m north of Saqueo 6
Horizontal Dimensions: 4.5 m east-west x 2 m north-south
Surface Elevation: 188 mamsl to 189 mamsl
Depth: 0.65 m
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Number of Levels: 1 Cleanup
Ceramic Chronology: Late Classic
Additional Details: In this looters’ trench, the bedrock is very close to the surface, and the
enceinte is constructed atop a leveling of black soil with ceramic inclusions, and in some
places is associated directly with bedrock. Only a few ceramics were recovered and all
were placed into the same provenience, which was dated to the Late Classic.
Type 3 Excavations
Pozo 41
UTM Coordinates: N 1878599 E 221332 Zone 16Q
Location: Roughly in the center of the low, flat stretch extending outward from the
interior base of the enceinte across a large portion of the southeast interior of the site
Horizontal Dimensions: 2 m x 1 m
Surface Elevation: 181 mamsl
Depth: 1.31 m
Number of Levels: 3
Ceramic Chronology: Late Classic (Level 2); no other diagnostic ceramics
Additional Details: See full description in Chapter 7
Pozo 42
UTM Coordinates: N 1878627 E 221353 Zone 16Q
Location: Into southern wall of Pozo 9
Horizontal Dimensions: 2 m x 1 m
Surface Elevation: 183 mamsl
Depth: 0.22 m
Number of Levels: 2
Ceramic Chronology: Terminal Classic (both levels)
Additional Details: Placed into the southern wall of Pozo 9, with the long edge running
north-south, the unit covered the site interior, the stone wall apparent on the ground
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surface, and over a meter of the portion outside the wall. Bedrock was encountered very
quickly, especially in the southern half where all the soil was removed as Level 1. The
modest number of ceramics recovered in each of the two levels all indicated a Terminal
Classic occupation.
Pozo E15
UTM Coordinates: N 1878728 E 221235 Zone 16Q
Location: Immediately east of the northwest corner of Structure 1, as the Group 1
platform begins to slope away to the east.
Horizontal Dimensions: 2 m x 1 m
Surface Elevation: 201 mamsl
Depth: 1.78 m
Number of Levels: 2
Ceramic Chronology: Terminal Classic (Level 1)
Additional Details: See full description in Chapter 7
Pozo E16
UTM Coordinates: N 1878745 E 221235 Zone 16Q
Location: In eastern portion of Group 2 plaza, about 7.5 m east of Structure 13
Horizontal Dimensions: 2 m x 1 m
Surface Elevation: 201 mamsl
Depth: 1.41 m
Number of Levels: 3
Ceramic Chronology: Terminal Classic
Additional Details: See full description in Chapter 7
Pozo E22
UTM Coordinates: N 1878953 E 221139 Zone 16Q
Location: Into interior base of enceinte and adjacent channel roughly 2 m north of Saqueo
5
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Horizontal Dimensions: 3 m x 1 m
Surface Elevation: 186 mamsl
Depth: 1.46 m
Number of Levels: 3
Ceramic Chronology: N/A
Additional Details: Laid with the long dimension running east-west, the unit was
intended to explore the low depression created by the interior base of the enceinte and the
quick rise to the east that quickly commences in that direction. The unit itself covered the
low point as well as the base of the enceinte. Below the humus was a leveling layer
associated with the eastern face of the enceinte base, characterized by a brown soil.
Below that was a layer containing grayer soil intermixed with large gravels and small to
medium cobbles, which sat atop a hard bedrock base. The western face of this level,
excavated only in the eastern third, was a constructed retaining wall at the interior base of
the enceinte. Ceramics and some lithic material recovered from all but the lowest layer
were lost before analysis could take place.
Pozo E23
UTM Coordinates: N 1878916 E 221234 Zone 16Q
Location: Along platform edge running downhill to the southeast, about 33 m east of
Group 3 and 23 m south of Group 4
Horizontal Dimensions: 2 m x 2 m
Surface Elevation: 194 mamsl
Depth: 0.77 m
Number of Levels: 2 proveniences, separated horizontally instead of vertically
Ceramic Chronology: Terminal Classic
Additional Details: The feature here was noticed during routine travel across the site, as
the excavation equipment was being moved to Las Piscinas to begin intensive work there.
It consists of apparent channels and pools cut into the bedrock, though overgrowth made
it difficult to determine much about the feature initially. As limestone bedrock was
encountered at the base, there did appear to be channels cut into it but there were no clear
alignments This led to the proposition that perhaps it was a quarry area for building
materials. The 10 ceramics recovered are datable to the Terminal Classic.
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Type 4 Excavations
Pozo 19
UTM Coordinates: N 1878612 E 219746 Zone 16Q
Location: In Group X1 main plaza, about 4.5 m northeast of Structure 42 base
Horizontal Dimensions: 1 m x 1 m
Surface Elevation: 189 mamsl
Depth: 1.22 m
Number of Levels: 9
Ceramic Chronology: Late Preclassic (Level 9) to Terminal Classic (Level 1)
Additional Details: Placed into the main plaza of the group, the pit was dug to hard
bedrock at the base of Level 9. Ceramics were recovered from each level, and stone
debitage and obsidian were scattered intermittently throughout. An incised ceramic was
recovered at the base of Level 1. A stucco floor appeared at the base of Level 3, and
pieces of a separate floor were located at the base of Level 4 and the top of Level 5. Flat
stones laid over the bedrock to level the surface were recovered from throughout Level 9.
Level 9 was identified as Late Preclassic, while Levels 3 through 7 were Late Classic and
Levels 1 and 2 Terminal Classic. In conjunction with nearby Pozo 20, this establishes the
progression for the group: established in the Late Preclassic, substantially augmented in
the Late Classic with an unclear Early Classic occupation, and finishing with clear
Terminal Classic activity that appears to have segued into the Postclassic.
Pozo 20
UTM Coordinates: N 1878621 E 219747
Location: Upper platform of Group X1, south of north-facing staircase
Horizontal Dimensions: 1 m x 1 m
Surface Elevation: 190 mamsl
Depth: 2.88 m
Number of Levels: 14
Ceramic Chronology: Late Preclassic (Level 14) to Terminal Classic (Level 1)
Additional Details: See full description in Chapter 7
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Pozo 21
UTM Coordinates: N 1878630 E 219744 Zone 16Q
Location: Center of north-facing staircase descending down center of upper platform in
Group X1
Horizontal Dimensions: 1 m x 1 m
Surface Elevation: 189 mamsl
Depth: 0.67 m
Number of Levels: 4
Ceramic Chronology: Late Classic (Level 4) to Late/Terminal Classic (Levels 1 & 2)
Additional Details: Unexpectedly, this unit only extended down 2/3 of a meter before
encountering a sloping bedrock. Ceramics, lithic material, and obsidian was recovered
throughout, along with an incised ceramic in Level 4. The ceramic chronology serves
perhaps to explain its shallowness, as the earliest ceramics were Late Classic at the
bedrock base and Level 3 above. Following along with the idea that a major
augmentation and extension of the group platform to the north occurred in the Late
Classic, as inferred from Pozo 20, this staircase would have been established at that time
atop bedrock, with any earlier material cleared away.
Pozo 22
UTM Coordinates: N 1878632 E 219755 Zone 16Q
Location: In plaza north of and below upper Group X1 platform, about 6.5 m east of
staircase base
Horizontal Dimensions: 1 m x 1 m
Surface Elevation: 188 mamsl
Depth: 0.32 m
Number of Levels: 2
Ceramic Chronology: Terminal Classic/Postclassic (both levels)
Additional Details: Only about half as deep as Pozo 21 (and containing half as many
strata), this unit contained ceramics, lithics, obsidian, and bones in both levels.
Excavation was terminated at the base of Level 2 due to bedrock being encountered, and
the Late/Terminal Classic designation of both levels fits the platform expansion theory in
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the Pozo 20 description above, while the shallowness and relatively late ceramic date of
both levels suggest a plaza that was generally kept clean, perhaps all the way to bedrock.
Pozo 23
UTM Coordinates: N 1878626 E 219757 Zone 16Q
Location: At northeast corner of upper platform of Group X1, about 3 m northeast of
Structure 43
Horizontal Dimensions: 1 m x 1 m
Surface Elevation: 190 mamsl
Depth: 1.35 m
Number of Levels: 9
Ceramic Chronology: Early Classic (Level 9) to Terminal Classic/Postclassic (Level 1)
Additional Details: Placed to capture the northeast corner of the upper platform, the unit
was dug to bedrock at the base of Level 9. Ceramics appeared throughout, along with
some lithic material and a small amount of obsidian. Level 4 was a likely jumbled stucco
floor, and large stones appear in Level 9 amid a thick dark soil which overlaid the
bedrock as a means of leveling it out. Level 9, along with Level 8 above it, date to the
Early Classic, with some end-of-Preclassic ceramics in Level 8. Thus, the location, north
of Pozo 20, indicates establishment by the Early Classic, with substantial activity through
the Late Classic as evidenced by Levels 4–7 that continued into the Terminal Classic and
crept into the Postclassic.
Pozo 24
UTM Coordinates: N 1878625 E 219737 Zone 16Q
Location: Along east-west mound near the northern edge of upper Group X1 platform
Horizontal Dimensions: 1 m x 1 m
Surface Elevation: 190 mamsl
Depth: 1.77 m
Number of Levels:8
Ceramic Chronology: Early/Late Classic (Level 8) to Terminal Classic (Level 1)
Additional Details: See full description in Chapter 7
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Pozo 25
UTM Coordinates: N 1879669 E 220791 Zone 16Q
Location: Near northern edge of Group X2 platform
Horizontal Dimensions: 1 m x 1 m
Surface Elevation: 208 mamsl
Depth: 0.78 m
Number of Levels: 5
Ceramic Chronology: Late/Terminal Classic (Levels 1–4; no artifacts in Level 5)
Additional Details: Placed to characterize the chronology and nature of occupation in
Group X2, this unit uncovered little in the way of architecture but did produce dateable
ceramics. The lowest stratum, Level 5, appeared to be a leveling fill layer, a mediumlight gray soil containing some medium stones. Additionally, a white soil in the NW
portion of Level 5 may have been a remnant floor. The ceramics through the top four
layers indicate a Terminal Classic occupation date, with the earliest activity possibly at
the very end of the Late Classic period. Excavation was terminated when a hard bedrock
was encountered across 2/3 of the base of Level 5; the remaining third was a powdery
tierra blanca along the western side.
Pozo 26
UTM Coordinates: N 1879649 E 220789 Zone 16Q
Location: Near southern edge of Group X2 platform
Horizontal Dimensions: 1 m x 1 m
Surface Elevation: 208 mamsl
Depth: 0.79 m
Number of Levels: 4
Ceramic Chronology: Terminal Classic (all levels)
Additional Details: Similar to Pozo 25 except placed in the southern portion of the Group
X2 platform, the unit was intended to characterize the group chronologically and activitywise. The ceramics recovered from each of the four levels indicate a single-component,
Terminal Classic occupation. Some rockiness throughout, and at the base of Level 3 and
all through Level 4 a large rock, 80 cm x 50 cm in area, covered most of the eastern half
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of the unit. Excavation was terminated at culturally sterile tierra blanca after it was
observed throughout Level 4.
Pozo 27
UTM Coordinates: N 1879623 E 220884 Zone 16Q
Location: In center of Structure 46, at northern edge of Group X3
Horizontal Dimensions: 1 m x 1 m
Surface Elevation: 211 mamsl
Depth: 0.21 m
Number of Levels: 2
Ceramic Chronology: Terminal Classic (Level 1); no ceramics in Level 2
Additional Details: Set in the center of Structure 46 to characterize the chronology and
nature of occupation in Group X3, the unit was far shallower than expected. Matching
what was seen in Group X2, the ceramics from Level 1 indicated a single-phase Terminal
Classic occupation. The majority of the base of Level 1 was cluttered with large stones;
removal of them in Level 2 revealed that they sat directly upon bedrock and were placed
there to create a level surface. Thus, the builders took advantage of a natural rise at the
north end of the Group X3 hilltop to construct this elevated structure.
Pozo 28
UTM Coordinates: N 1879550 E 220885 Zone 16Q
Location: In center of Structure 47, in south-center of Group X3
Horizontal Dimensions: 1 m x 1 m
Surface Elevation: 209 mamsl
Depth: 0.79 m
Number of Levels: 5
Ceramic Chronology: Terminal Classic (Level 4) to Terminal Classic/Postclassic (Level
1)
Additional Details: Though it continued far deeper than Pozo 27 at the north end of the
group, the unit revealed no compelling alignments or new ceramic phases. Large stones
were characteristic throughout the first three levels, extending 48 cm below ground
surface. Some obsidian was recovered from Level 2, and ceramics and lithic material
appeared throughout. Level 5 was shallow and quickly gave way to bedrock, at which
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point excavation was terminated. The Terminal Classic ceramics throughout match
closely with what was seen in Pozo 27 and in Group X2, though some Postclassic
ceramics from Level 1 suggest some continuation of activity beyond that era.
Pozo 34
UTM Coordinates: N 1879211 E 221777 Zone 16Q
Location: At southeastern edge of Group X11, on southern edge of main channel
immediately below lower channel-pool feature
Horizontal Dimensions: 2 m x 2 m
Surface Elevation: 195 mamsl
Depth: 0.15 m
Number of Levels: 2
Ceramic Chronology: Terminal Classic (Level 2); no other proveniences had artifacts
Additional Details: The soil cover in the area appeared thin from the first glance, and
indeed bedrock was encountered across the majority of the unit at the base of a thin,
humic Level 1. While Level 1 contained no cultural material, Level 2 returned a Terminal
Classic Sierra Rojo sherd along with some quartz and undetermined stone. Level 2 only
contained soil across the north-center of the unit, where a cut-bedrock channel extends
across. Some likely pooling features appear in the modified hard bedrock in the lowerelevation portions of the unit.
Pozo 35
UTM Coordinates: N 1879214 E 221779
Location: Near southeastern edge of Group X11, within the pool of the lower channelpool feature
Horizontal Dimensions: 2 m x 1 m
Surface Elevation: 195 mamsl
Depth: 0.83 m
Number of Levels: 3
Ceramic Chronology: Terminal Classic (Level 2) to Postclassic (Level 1)
Additional Details: Though bedrock was encountered at the base of Level 2 in the
southern half of the unit, the northern half descended another 47 cm, though only a small
amount of bone and quartz was recovered from Level 3. The one sherd recovered, from
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Level 2, indicated a Terminal Classic date. The drop in the northern portion created a
deep pool below the channel cut above and to the north, which then stepped up and
became a shallower pool moving to the south.
Pozo 36
UTM Coordinates: N 1879222 E 221788
Location: Center of Group X11, along northern edge of main channel in the intermediate
area between the upper and lower channel-pool features
Horizontal Dimensions: 3 m x 1 m
Surface Elevation: 196 mamsl
Depth: 0.70 m (southern third)
Number of Levels: 3
Ceramic Chronology: Terminal Classic (Level 2); no other artifacts recovered
Additional Details: See full description in Chapter 7
Pozo 37
UTM Coordinates: N 1879228 E 221796 Zone 16Q
Location: Across the majority of the pool of the upper channel-pool feature in Group X11
Horizontal Dimensions: 4 m x 1 m
Surface Elevation: 196 mamsl
Depth: 0.42 m
Number of Levels: 2
Ceramic Chronology: Terminal Late Classic (Level 2); no other artifacts found
Additional Details: Running north-south along its longer dimension, the unit traced a Ushape as it extended from the upper edge at the northwest side of the pool down through
the bottom and up again to the southeast side. As in Pozo 36, a channel was cut into the
bedrock at the base, extending about 30 cm across and at least 20 cm deep. However,
there was likely a total of at least 90 cm across and over 40 cm deep of modified or cut
volume. As in Pozo 36, large rocks were placed along either edge of the cut channel, and
bedrock was modified all along the extent of the unit to shape the flow of water down
toward the base.
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Cut Channel
UTM Coordinates: N 1879217 E 221784 Zone 16Q
Location: In lower portion of Piscinas complex; the cut channel that drains into the lower
pool to the southwest
Horizontal Dimensions: 5 m x 0.7 m (irregular)
Surface Elevation: 195 mamsl
Depth: 0.9 m
Number of Levels: 1
Ceramic Chronology: Late Preclassic
Additional Details: This cut channel was the first feature observed in the area. The soil
within was black with white flecking throughout, and was removed and screened. The
two sherds recovered were Late Preclassic Sierra Rojo, the only ceramics from the area
that were not Terminal Classic or Postclassic.
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